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NOTE

JPRS publications contain information primarily from foreign
newspapers, periodicals and books, but also from news agency
transmissions and broadcasts. Materials from foreign-language
sources are translated; those from English-language sources
are transcribed or reprinted, with the original phrasing and
other characteristics retained.

Headlines, editorial reports, and material enclosed in brackets
[] are supplied by JPRS. Processing indicators such as [Text]
or [Excerpt] in the first line of each item, or following the
last line of a brief, indicate how the original information was
processed. Where no processing indicator is given, the infor-
mation was summarized or extracted.

Unfamiliar names rendered phonetically or transliterated are
enclosed in parentheses. Words or names preceded by a ques-
tion mark and enclosed in parentheses were not clear in the
original but have been supplied as appropriate in context.
Other unattributed parenthetical notes within the body of an
item originate with the source. Times within items are as
given by source.

The contents of this publication in no way represent the poli-
cies, views or attitudes of the U.S. Govermment.

COPYRIGHT LAWS AND REGULATIONS GOVERNING OWNERSHIP OF
MATERIALS REPRODUCED HEREIN REQUIRE THAT DISSEMINATION
OF THIS PUBLICATION BE RESTRICTED FOR OFFICIAL USE ONLY.
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FOREIGN BROADCAST INFORMATION SERVICE
P. O. Box 2604
Washington, D. C. 20013

26 February 1981

NOTE FROM THE DIRECTOR, FBIS:
Forty years ago, the U.S. Government inaugurated a new

service to monitor foreign public broadcasts. A few years later

a similar group was established to exploit the foreign press.

From the merger of these organizations evolved the present-day

- FBIS. Our constant goal throughout has been to provide our readers
with rapid, accurate, and comprehensive reporting from the public
media worldwide. '

On behalf of all of us in FBIS I wish to express appreciation

to our readers who have guided our efforts ﬁhroughout the years.
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[Annotation, table of contents and section four from book by Isaak Abramovich
Baumshteyn and Mikhail Vasil'yevich Khomyakov, Energiya, 25,000 copies, 568 pages]

[Excerpts] This edition 1s a revised reference book for high-voltage electrical
networks, supplemented with a section entitled '"Rotary Machinery" and other infor-

mation.

This reference book has been compiled according to data from current stan-

dards, catalogs, instructions, guidelines, operating instructions, safety regula~-
tions and according to some data acquired during the operation of power systems.

——"This reference book is intended for engineers and technicians who operate the
electrical portion of stations, substations and 3 to 750-kV lines.
helpful for senior technical personnel at project-planning, design
organizations.
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Section Four
High-tension Overhead Electric Transmission Lines

4-1, Classification of Overhead Lines With Respect to the Rated Voltage

Rated Transmitted power Length of Area of application and

voltage, (on one circuit), line, km primary purpose
kv thousands of kVA
To 1 To 0.1 To 3 Power supply to individual

consumers in population centers;
distribution of power inside
enterprises

1-10 0.1-3 3-15 Power supply to industrial and
rural consumers; distribution

of power inside large-scale
industrial enterprises

20-35 2-15 10-30 Distribution of power in cities
and large population centers;
power supply to rural consumers
110-150 15~100 30-100 Distribution of power in electric
power systems and enterprises of
electric-power networks; power
supply to remote rural consumers;
distribution of power in large
cities

220-330 100-600 100-300 Distribution of power in large-
scale electric—power systems;
power supply to remote and large-~
scale consumers of electric power
from electric—-power systems and
power stations

400-500 600-1000 200-500 To form consolidated electric-
power systems; to provide for
intersystem connections; to pro-
vide for the output of power
from large-scale electric power
stations as well as to provide

- electric power to large-scale
power~intensive enterprises or
districts

750 1000-2500 500-1000 To form large-scale consolidated
electric-power systems; to .pro—
vide for Intersystem connections
and to deliver the output of
large-scale electric~power
stations )
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Notes:

1. The power transmitted (on one circuit) and the length of the lines are shown for
the most commonly used conductor cross-sections, based on design experience.

2. Two-circuit lines at lower rated \‘roltages can be used to find the boundary
values for transmitted power and line length.

4-2. Estimated Climatic Conditions

4-2-1. Normal Velocity Head (Velocity) of the Wind

Area of the Velocity head of the wind, kgs/m* (wind velocity, m/s),
USSR with at heights of up to 15 m from the ground with a frequency of:
resgpect to
wind Once in 5 years Once in 10 years Once in 15 years
I 27 (21) 40 (25) 55 (30)
- 1I 35 (24) 40 (25) 55 (30)
111 45 (27) 50 (29) 55 (30)
v 55 (30) 65 (32) 80 (36)
v 70 (33) 80 (36) 80 (36)
) Vi 85 (37) 100 (40) 100 (40)
Vil 100 (40) 125 (45) 125 (45)
- Notes:

1. The determination of the estimated climatic conditions for the selection of
the type of construction and design of overhead lines is carried out on maps of
climatic regionalization, refined where necessary through the use of regional
maps or on the basis of data from long-term observations and specialized research.

2. A frequency of one time per 5 years is used for overhead lines of 3 kV and less;
one time per 10 years for lines of 6-330 kV; one time per 15 years for lines of
400, 500 and 750 kV.

3. For 6-330 kV overhead lines the normal velocity head (wind velocity) is as-
sumed to be no less than 40 kgs/m2 (25 m/s), while for 400, 500 and 750-kV lines
it 1is no less than 55 kgs/m® (30 m/s).

4. For overhead-line sections in built-up areas with an average building height
of not less than 2/3 of the height of the towers as well as for overhead lines

crossing forest reservations, along mountain valleys, etc., it is permitted to
reduce the normal velocity head by 30 percent (wind velocity by 16 percent).

FOR OFFICIAL USE ONLY
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5. For overhead-line sections located in high-wind areas (high shorelines along

large rivers, elevations which stand out sharply against the surrounding areas,

wide passes, shorelines of large lakes and reservoirs within limits of 3-5 km) ,

the greatest normal velocity head must be increased by 40 percent (wind velocity
by 18 percent) when data from observations in these areas are lacking.

6. In the absence of observation data for mountain regions and areas which stand
out sharply against the surrounding terrain, the greatest normal velocity head

) (wind velocity) must be assumed to be equal to 75 kgs/m2 (35 m/s) when crossing
valleys and canyons open to strong winds.

HV »
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Fig. 4-1. Area of Application of
Superhigh-voltage Overhead Lines

The dotted line indicates the border
of application of 330 and 750-kV overhead lines
(500-kV overhead lines not included)
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4-2-2, Increase in the Velocity Head of the Wind With Respect to Height

Height, m .....To 15 20 30 40 50 70 100 350 m and more
Factor .........1.0 1.35 1.57 1.8 1.87 2.0 2.2 3.0
i Notes:

1. In the height zome to 15 m, the normal velocity head of the wind is assumed
to be equal to the velocity head at a height of 10 m.

- 2. The velocity head of the wind against conductors and cables is determined ac-

cording to the height of the relative center of gravity (h,) of the conductors
and cables, determined according to the formula

by = g - —— £,

where %y, is the mean height of conductor attachment or the height of cable attach-
ment on the tower, mj f is the conductor or cable sag (generally assumed to be
! maximum), m.

4~2-3, Normal Thickness of Ice Glaze

’ Area of the Normal thickness of ice glaze at a height of
USSR with 10 m above ~he ground (no less), mm, with a
respect to ice frequency of

B Once in 5 years Once in 10 years

I 5 5
II 5 10
_ II1 10 15
v 15 20
Special 20 and more 25 and more
Notes:

1. See 4-2-1, para. 1.

- 2. For 400, 500 and 750-kV overhead lines, the thickness of the ice glaze is based
on the processing of data from actual observations in the area of overhead line
routes (not less than 10 mm thick, however).
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3. Data on the observed ice deposits are adjusted to an ice glaze of cylindrical
form with a density of 0.9. The calculated thickness of the ice glaze in ice areas
- I-1V is rounded »ff to the nearest 5-mm increment. In the special area it is
rounded off to the nearest mm.

4. When determining the estimated thickness of the ice glaze on conductors of vari-
ous diameters, the values indicated in the table must be multiplied by the follow-
ing factors:

Conducter diameter, MM ....eoeeveves 5 10 20 30 50
FACtOT svevievsonvecaorssnsrsnassons 1.1 1.0 0.9 0.8 0.7

Linear interpolation is used to determine the factor values for intermediate dia-
meters.

5. For the height of the relative center of gravity of the conductors or cables up
to 25 m, a correction for the normal ice glaze thickness dependent upon the height
and diameter of the conductors and cables is not introduced. At heights of 25

m and more, however, the normal thickness of the ice glaze is calculated in accord-
ance with the Construction Standards and Specifications chapter entitled '"Loads
and Reactions."

6. For long cross-overs and sections of overhead lines passing by hydroelectric
station dams, near cooling ponds, etc., the thickness of the ice glaze must be
taken to be 5 mm greater than that for the entire line when observation data are
lacking.

4~2-4, Combinations of Climatic Conditions Used in Designing Overhead Lines

Design Combination of
condition climatic conditions
Normal (conductors 1. High temperatures for air, wind and ice lacking

and cables not broken)
2. Conductors and cables are covered by ice glaze,
temperature minus 5°C, wind lacking

3. Low temperature, wind and ice lacking
4, Mean annual temperature, wind and ice lacking

5. Maximum velocity head of the wind, temperature
minus 5°C, ice lacking

6. Conductors and cables covered by ice, tempera-
ture minus 5°C, velocity head of the wind is
0.25 @pax (0.5 Umax)*. When the thickness of
the ice is 15 mm and more, the value for the
velocity head of the wind during icing cannot
be less than 1.4 kge/m? (wind velocity not less
than 15 m/s)
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Design Combination of

condition climatic conditions
Emergency (break 1. Conductors and cables covered with ice, temper=
in conductors or ature minus 5°C, wind lacking
cables)

2. Low temperature, wind and ice glaze lacking

- 3. Mean annual temperature, wind and ice glaze

lacking
Check of Temperature minus 15°C, velocity head of the wind
installation at a height of up to 15 m above the ground is
- conditions 6.25 kgs/m® (wind velocity 10 n/s), ice glaze
lacking
Estimate of the 1. At the rated voltage: maximum velocity head of
approach of con- the wind, temperature minus 5°C, ice glaze
ductors to tower lacking
elements and other
structures 2. During atmospheric and internal overloads:

velocity head of the wind 0.l @max
(v = 0.3 vgax)*, but not less than 6.25 kgs/m?;
temperature +15°C, ice glaze lacking

3, To insure safe ascent on towers when carrying
" current: temperature minus 15°C, wind and ice
glaze lacking

*pax (Vmax)--maximum velocity head (velocity) of the wind
Notes:

1. In some areas of the USSR where increased wind velocities during icing or a
combination of high wind velocities and heavy icing with a density of not less
than 0.9 g/cm:'J have been noted or can be expected, the values for the thickness
of the ice glaze and the wind velocity must be assumed in accordance with the
observation data. ’

2. For areas with a mean annual temperature of minus 5°C or lower, the temperature
at maximum wind velocity and icing must be assumed to be minus 10°C in the normal
operating condition.

4l
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4-3-1. Continuation (Notes)

. 3. When electric transmission lines cross varjous objectives, the angle of inter-
section (excluding the intersection of trunk ]jnes and electric railroads) is not
standardized; the angle of intersection, howeyer, must be ag large as possible.

4. The towers of the intersecting electric trapamission line which span the inter-
section (excluding those cases already discusged) can be of the intermediate type;

single suspension insulators are used, attached at dead ends. The cables are Fixed
at two points when pin-type insulators are used.
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instead of wire bindings. In this case, the towers must be checked for loads under
| emergency conditions. .

2. The normal stress for overhead lines under emergency conditions with unbroken
conductors is assumed to be:
a) for rigid towers (metal free-standing, all towers on guys, etec.):

2

- -~ with conductors up to 185 mm® in cross-section--0.5 Tma H

>4

- with conductors up to 240 mm® and more--0.4 Tmax;

b) for rigid reinforced-concrete free-standing towers:

2

— with conductors up to 185 mm” in cross-section--0.3 .’I’ma H

%3

- with conductors up to 240 mm? and more--0.25 Tmax;

¢) for free-standing wooden towers:

-~ with conductors up to 185 mm? in cross-section--0.25 Tmax;

— with conductors from 240 to 400 mm? in cross-section--0.2 T .;

- with conductors up to 500 mm? in cross-section--0.15 Tmax’

when Tmax is the maximum normal stress on the conductors.

3. The normal stress under emergency conditions for overhead lines with broken
conductors is assumed to be the same as for overhead lines with unbroken conduc-
tors, with the introduction of a factor of 0.8 when two conductors are broken,

0.7 for three and 0.6 for four.

4. The normal stress under emergency conditions when the cable breaks is assumed

to be equal to 0.5 T .
max

5. The load diagram for two-circuit towers have been cited as an example. Similar
diagrams are composed for any type of tower design.
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Fig. 4-2. Load Diagrams for Intermediate Towers Under Various Conditions

a - normal conditions
- b - emergency conditions
¢ - installation conditions
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Fig. 4-3. Load Diagrams for Anchor-type Towers
Under Various Conditions

- normal conditions

emergency conditions

installation conditions

- normal conditions for dead-end towers
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Fig. 4-4. Standardized 6 to 10-kV Wooden Towers
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Fig. 4~4. Standardized 6 to 10-kV wooden Towers
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Fig. 4-4. Standardized 6 to 10-kV Wooden Towers
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Fig. 4-5. Standardized 6 to 10-kV Reinforced-concrete Towers
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Fig. 4-5. Standardized 6 to 10-kV Reinforced-concrete Towers
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Fig. 4-6. Standardized 35-kV Wooden Towers
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4-4-2, Standardized 6 to 10-kV Towers

\U)
(2) ¥ poneTLE JIX UPORCACS, X sarepmarcs .| (9)
n Maces
T ycosnoe oSosnawesie Onophl (3) (4) (5) Ae(p‘.). &) OOOPH,
| ol ] 3 . b, 'm
TICOS, 1IC-25 | AC16—-ACS0 | A25—AI% "‘;"‘,’?:; T
(10) gepessnsme onopst
(11) Mpomexyrounas ans Heua:eneuuon 11565 115—65 95--55 0,44 | 2,0 0,33
mectHocTH, [16-2, puc. 4-4,4 . . ) ‘
To e, [16-2a, puc. 4-4,0 1156—65 115—65 95—52 g.zg g.g 8%53
To e, 116-6, puc. 4-4, 6 115—65 115—65 95—5 o 20 1o
To e, I16-8, puc. 4-4,2 _ 60—50 65—45 60—40 . 3.0 :
(15)Yrncpan npomexcytounas YI16-2, | To xe, uTo ana MPOMEXYTHTHHX ONOP 1,21 % 0,95
puc. 4-4.30 (16) :
10207 -
Konuesas (ankepran) K6-2 u A6-2, | Te we, uTo Ana npoMexyTounux onop | 1,37 40 | 1,07
puc. 4-4,¢ 21) . .| 33
Yrnoses ankeptias Ha yroa nosopota | To #e 2,0 72 11,87
90°, YAG-2, puc. 4-4,¢, 5]
Orsersurensnasn, 06-2, puc. 4-4,3 . » 1,45 44 1,04
(22) Hepesannsie onopw ¢ iene306emonnsimy npucmasKams
TlpoMewyrounas Aas HenacenewHolt | 11560 115—55 90—40 0,24 | 2.0 | 0,52
mecthoeTs, T16-1, prc. 4-4,u 0.13
. . .23 :
To e, T16-3, puc. 4-4,x ;115—60 115355 90—40 (6)—13 9,6 | 0.45
. 26
To e, I16-5, puc. 4-4,8 115—60 115—55 90—40 g—% 2,0 | 0,54
To e 1ns HaceseHHON MECTHOCTH, 115—45 115—45 95—45 0,26 2;0 | 0,9
T16-10, puc. 4-4,2 ) : | 0,27
To e na yroa nosopora 20 10 ®, | 115—45 115—45 95—40 0,39 8,6 | 1,05
I16-10, puc. 4-4, m (32) ) 0.8
Yraosas npomesxyrouras, YII6-1, | Te we, uio anq npomexyTounnix onop | 0,76 | 34 | 1,37
prc. 4-4,1 33) 0,29 30
Kouuesass (aukepuan), K6-1 u A6-1, '1(0 We 0,92 4 1,5
puc. 4-4,0 ] o=
YrnoBast ankepnas Ha yros nosopota { 1,4 78 | 2,28
90°, YAG-1, pic. 4-4,n 744 W
Orsetsutenshas, 06-1, puc. 4-4,p 1 . . g_g-g 48 1.5
(34) JKerezo6emonnsie onopot ,
fIpoMckyTouHasl AN HeHaceleHHOR 125—65 1256—60 110—55 0,45 16 {1,14
mectiocTs [110-1B, pre. 4-5,4
To e, [110-35, pic. 4-5,2 115—55 11555 90—56 0,45 22 {1,165
{ipoMexyTounast s HacenenHofi | 110—55 100—55 80—55 0,45 19 1,15
mectuoctH, [110-26, puc. 4-5.a S .
To e, [110-4B, puc. 4-5,0 95—-50 100—50 85—45 0.45.) 26 | 1,15
AnkepHas  KOHUeBas W YrjioBas 120—65 120—60 110—56 9
NPOMeIXYTOURAS 3 YroJ NoBOPOTA 70—50 7050 B85 o, .68 2,32
no 90°, 'A10-1B, A10-2B, K10-1B,
K10-26, YI10-1B, puc. 4-5.8
Yrnosas aHkepHas uagro.n 0BOPOTA 120—65 120—60 110—55 135 88
no 60°, Al0-1b, YAI10.2B, 70—50 70—50 55—45 , 3.45
puc. 4-5,2
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4~4-2, Continuation

: ()
¢)) {2) pacversiie nporeris anw nposonon, x nf&;‘zfu 9
Tuil % ycnobi:2 0603HaUCHH 0PN (3) ) (5) léﬂﬁl)l. 8) m
NICO5—MIC25 | ACI6—ACS0 | A25—A-120 | %enese | g™ .
M

(1)  Orecraiméinan,  OAIO-TB, | 12065 | 12060 | 11085 | o
OA10-25, pre. 4-5,0 s | —roso | s | O | B 2%
(42) TlpoMexyTouHasn nepexoauas, 125—50 125—50 125—50 1,03 53 | 2.52

1r1-10, puc. 4-5,¢ : . .

(43)  Amcepnan nepexomsan ofnerdennan, | 125—-50 | 125-50 | 125—50 | 1,03 | 48 2,51
Al‘fA-lO, pc. 4-5,3¢ . .

a (44) Amxepnas n YrioBas amkepHaa me- 150—75 150—75 15075 | 1.174 | 231 | 3,07

pexoanas € OTTAIKKaMH, ATI-10 . .
u YAI-10, puc. 4-5,8

(45) Konuesas nepexogas ¢ otaxkof, | 15075 150—75 150—75 1,228 | 170 | 3,13
KI1-10, puc. 4-5.u

(46) OrserputeabHas KOHUCBaS neqe- 12650 125—50 126—50 1,298 | 211 | 3,18
xonuas ¢ ortaxkofi, OKII-10 i
puc. 4-5,%

Key:

(1) - Tower type and nomenclature
(2) - Effective spans for conductors, m
(3) - PSO-5, PS-25
(4) - AS-16~-AS-50
(5) - A-25--A-120
(6) - Material expenditure
(7) - Wood, reinforced concrete, m®
(8) - Steel, kg
(9) - Mass of tower, t
(10)- Wooden towers
(11)- Intermediate for unpopulated areas, Pb-2, fig. 4=b, a
(12)- Same, Pb-2q, fig. 4-4, D
(13)- Same, Pb-6, fig. 4-4, ¢
_ (14)- Same, Pb-8, fig. 4-4, d
(15)- Angle-suspension UPb-2, fig. 4-4, ¢
(16)- Same as for intermediate towers
(17)- Dead-end (anchor) Kb-2 and Ab-2, fig. 4~4, f
(18)- Angle-anchor with 90° angle of deflection, UAb-2, fig. 4-4, g
(19)- Dividing, Ob-2, fig. 4-b, h
(20)- Same as for intermediate towers
(21)- Same
B (22)- Wooden towers with reinforced-concrete extensions
(23)- Intermediate for unpopulated areas, Pb-1, fig. bly, 1
(24)- Same, Pb-3, fig. 4-4, J
(25)- Same, Pb-5, fig. 4-4, c
(26)- Same for unpopulated areas, Pb-10, fig. 4-4, k
(27)- Same for deflection angle of up to 10°, Pb-10, fig. 4-4, 1
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(28)- Angle-suspension, UPb-!, fig. b4, m

(29)- Dead-end (anchor), Kb-1 and Ab-1, fig. 4-4, n

(30)- Angle-anchor with deflection angle of 90°, UAb-1, fig. 4~4, O

(31)- Dividing, Ob-1, fig. 4-4, D

(32)~ Same as for intermediate towers

(33)- Same

(34)- Reinforced-concrete towers

(35)- Intermediate for unpopulated areas, P10-1B, fig. 4-5, a

(36)- Same, P10-3B, fig. 4-5, a

(37)- Intermediate for populated areas, P10-2B, fig. 4-5, a

(38)- Same, P10-4B, fig. 4-5, b

(39)- Dead-end anchor and angle-suspension with deflection angle of ‘up to 90°,
Al0-1B, Al0-2B, K10-2B, UP10-1B, fig. 4-5, ¢

(40)- Angle-anchgr with a deflection angle of up to 60°, UAlO-1B, UA10-2B,
fig. 4-5,

(41)- Dividing, OA10-1B, OA10-2B, fig. 4-5, ¢

(42)- Intermediate cross-over, PP-1B, fig. 4-5, f

(43)~ Light-weight anchor cross-over, APA-10, fig. 4-53, g

(44)- Anchor and anchor cross-over with guys, AP10 and UAP-10, fig. 4~5, h

(45)- Dead-end cross-over with guy, Kp-10, fig. 4-5, ©

(46)- Dividing dead-end cross-over with guy, OKP-10, fig. 4-5, &

Notes:

1. Drawings for the towers were developed by the Sel'energoproyekt Institute (for-

- merly the Sel'elektro All-Union Scientific Research and Design Institute): wooden
towers are standard design 3.407-49, vol II1; reinforced—-concrete towers are supple-
ments to standard design 407-Ul2 and standard design 407-4-2,

2. All towers are designed for wind regions I-1V.

3. Intermediate wooden towers Pb-1, Pb-2a, Pb-3, Pb-5 and Pb-6 are designed for
ice regions I and II; tower Pb-8 is for regions III and IV. All other wooden tow-
ers are designed for ice regions I-IV.

4. Reinforced-concrete towers P10-1B and P10-2B are designed for wind regions I-
IIT and ice regions I-III; towers P10-3B and P10-4B are for ice regions III and
1V in wind regions I-III and for ice regions I-IV in wind region IV. Similar tow-
- ers P10-3BM and P10-4BM can also be employed in wind region V when the effective
spans are reduced by 5-10 m.

All other reinforced-concrete towers are designed for wind regions I-IV except for
cross—-over towers designed for ice regions I-11I.

5. The effective spans between reinforced-concrete anchor towers can be 10 percent
less than the effective spans between anchor towers and intermediate towers adja-

cent to them (less, that is, than the spans indicated in the table for anchor tow-
ers: the numerator for unpopulated areas, the demoninator for populated areas).

6. In accordance with order No. 152 of the USSR Minenergo from 1 Aug 1970, it is
customary when determining the values for effective spans to base the maximum nor-
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mal value of the wind's velocity head and the thickness of the ice glaze on a fre-
quency of one time in 10 years.

7. All metal parts of wooden and reinforced-concrete towers must be protected from
corrosion by a durable anticorrosion covering.

8. Unused holes in wooden parts must be sealed with bitumen-impregnated wooden
plugs.

9. The expenditure of steel for wooden towers is indicated: in the numerator for
populated areas, in the denominator for unpopulated areas.

10. The angle of deflection must not exceed 80° when supporting AS-35, AS~30, A-
70 to A-120, PSO-5 and PS~-25 conductors on UAB-1 and UAB-2 towers in category II

soils.

11. The mass of metal for reinforced-concrete towers 1s indicated without consi-
dering the reinforcements in the concrete parts.

4-4-3, Standardized 35-kV Wooden Towers

L) - — {53 (11D

t . | Pacuerisie yeaoons” i PacueTHHE NPONETH, M ] gﬁuwi METe[H8.108 (13)
- (1 . (3) Sa) \Oskeamruna | (9) | (10) “Hegena, a0 |Meranns,'¥F
yorontoe oSomaveme | Dpomon | rores ) T cBY | PSE | | mancma | 68 T
ctit | Tpocos | cumm “ha ceanx | © Tpocon
(16)  Hpomexyrounas onsouennas AC50H 1 | 240 310 |,.850
Il-o6pagsaa  cpoGonHocTOSWMAR, | "C-35 1 1853 — | 230 | 365
T1a35-1, puc. 4-6.2 “HI | 140 180 .| 235
IV | 120 150 | 170 | .
AC.70 1| 255 320 | 640
C-35 | ' | 200 260 | 450 2.2 43
11 <165 - 200 | 305 2,3 51
144 135 170 | 220
: AC.95 I 1275 |- |-340 | 240
. C-35 11 240 280 | 555
: I | 180 [ — | 230 | 385
v 155 . 190 | 280
AC-120 1| 275 350 | 740
C35 | I | 250 320 | 420
- : m | 205 | — | 260 65
v | 175 1 220 | 245
40
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4-4-3, Continuation

R Gy L5y (1) .
( 1) PacqetRne ycaoaus Pacarinne nponeTn, & ( h o S)auox MaTepEanoe ( 1 3)
(3) gg"( B)rwawmui (9 ( 10) Repesa, A8 IMeTanina, Ko
Tan 8 ycaosmoe oSo3nagemie Tiposon | rono- 37) 8) .ﬁ, Beco- (W) (157
. Tpoc Aenmo- e3 € Tpo- B so | Ha nacuixax | Ge3 Tpoca
CTH | TPOCOR | CauR Ha CBaxX C TPOCOM
(17) TlpomeskyrosHas  onwouensas | AC-1501 1 | 275 360 | 660
T-o6pagnan  ceoGomnocTonnas, ([~ ¢.50 1|25 ) _ | 330 | 505 2,6 43
TA35-3, puc. 4-6,2 111 220 280 | 325 7.6 51
' v 190 240 | 305
(18) To e, Ho Ges nacunkos wm | AC-50 1 | 245 310 | 550
_ cea#t, [1135-5, puc. 4-6,6 C35 11 190 | _ 230 | 365
. I 145 180 | 235
v 120 150 | 170

AC70 | 1 | 260 | 205 | 320 | 640
T35 | 1 |25 | 170 | 260 | 450

ur | 165 | 140 | 305 | 305
v | 140 | 115 | 170 | 220

AC95 | 1 | 270 | 205 | 340 | 740
<3| 1 | 25|18 | 280 | 555

m | 185 | 155 | 230 | 385
Iv | 155 | 130 | 190 | 280

AC-120 1 | 280 | 215 | 360 | 925

C-35 1T | 255 | 210 | 320 | 605
111 210 | 175 | 260 | 505
v 180 | 150 | 220 | 330

AC-150 1 {280 | 215 | 360 | 915
C-50 1t 270 | 215 | 330 | 540
111 ] 230 | 190 | 280 | 455
Iv | 195 | 160 | 240 | 320

o
w
p=

l
J

W)
[
[
li=)

(19) Tipomexytounas oawouennas | AC-50 |I—IV| Te xe, uro mmsi onop | (21)bes Tpoca -
[l-06pasuas  ceoGoanoctonmas | G35 — TIA3S-1 v MLIE35-3 3 43
noswwennas, TTOC35-1, puc. | AC-150 (20) 31
4-6.6 C-50 . (22)C 1pocom

3,3 51

23) _ Tpomewyrounan omsouemwan | AC-50. | 1 | 275 7| 235 | 310 | 550
( )ﬂ-o6paauau ceoBomocToswan | .35 | I | 210 | 180 | 230 | 365

- NOBHIUEHNAA W3  JIHCTBENHHUH o I | 165 | 135 | 180 | 235
suMrefi py6xu, MOC33-5, puc. IV | 135 | 115 | 150 | 170
4-6,2

.| AC-70 I | 290 | 250 | 320 | 640

v 135 | 130 | 170 | 220

AC95 | I | 300 | 255 | 340 | 740
<35 | I | 25| 215 | 280 | 555

I | 205 | 175 | 230 | 385
- IV | 175 | 150 | 190 | 280

(2
%)
L3
@

|
|

(=)
S
=31
)

AC-120 I | 320 [ 270 | 335+ 925

C-35 11 | 285 | 245 | 320 | 610
13 | 235 | 200 | 260 | 385
v 20 | 170 | 220 | 270
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4-4-3, Continuation
LN VA" L 1 1\
Peceitt yeacens Pacuerniad uponerst, 2 | Bagrod Matepuancs )
N (3) S?"&n( T caGapuruntt S pcpess, ab |Meranak, ¥
Tan n ycnosHoe oSostavente n by ]e
e |22 O 1| | O TR
CTR Tpocos CaMH Ma cBafxX € TPOCOM
(24) TipoMexcytonnas oprouennas | AC-150 I | 320 | 270 | 360 |1020
f1-06passan ceososocTommas no- | —¢go | 11 | 300 | 260 y330 | 710| 3.8 5 -
BHILICHHER H3 NHCTBEHRULL! SHM- 11 § 255 | 220 | 280 | 460 3.8 [%)
seh py6ku, T11C35-5, puc. 4-6, 2| - IV | 216 | 190 | 240 | 320 !
_ (2 S)l'l Mponexyrounan onwouenuas | AC-50 I — | — ]310 550
-06pasHan cBOGOMIHOCTORLLAA Mo 11 -_— - | 230 365
HHmennas Ges tpoca, [11C35-11, 1t - | - 1180 235
.puc. 4-6,0 v - — {150 170
AGT0 | 1| — | — [320°] 640
1I - — | 260° | 450
m — — | 200* | 305
v —_— — {170* | 220
AC.95 1 — — | 340* | 740
II — — | 280*{ 555 1,7 31
111 -— — | 23| 38 1.7 31
v -_ — | 190* | 265
AC-120 1 —_ — | 310*]| 925
1I —_ — 1310 | 570
114 — 260° | 370
v - ~ | 220* |- 245
AC-150 1 — — | 280* | 860
- 1 —_ — °| 280* | 505
11 — — | 280* | 325
v | — { — |230°| 230

Key:

+ - Russian C is equivalent to English S
(1) - Type and nomenclature
(2) - Estimated conditions
(3) - Conductor/Cable
(4) - Ice area
(5) - Effective spans, m
(6) - Overall span
(7) - Without cables
(8) - With cables
(9) - Wind span
(10)- Weight span
(11)- Material expenditure
(12)- Wood, m?
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(13)- Metal, kg

(14)- On lateral beams/On piles

(15)- Without cable/With cable -

(16)~ Intermediate single-circuit I-shaped free~standing PD35-1, fig. 4-6, a

(17)- Intermediate single-circuit I-shaped free-standing PD35-3, fig. 4-6, a

(18)- Same, but without beams or piles, PD35-5, fig. 4-6, b

(19)- Intermediate single-circuit Ishaped free-standing extended, PDS35-1,
fig. 4-6, c

(20)~ Same as for PD35-1 and PD35-3 towers

(21)~ Without cable

(22)- With cable

(23)~ Intermediate single-circuit I-shaped free-standing extended, made from winter-
cut larch, PDS35-5, fig. 4-6, d

(24)~ Intermediate single-circuit I-shaped free-standing extended, made from w1nter—
cut larch, PDS35-5, fig. 4-6, d

- (25)- Intermediate single-circuit II-shaped free-standing extended without cable,

PDS35-11, fig. 4-6, e

Notes:

1. Towers for wind regions I-IV were developed by the Ukranian branch of
Energoset'proyekt in 1969.

2. Second-grade factory-impregnated pine or non-impregnated winter-cut larch are
used for towers in accordance with State Standard 9463-60.

3. It is permitted to increase the diameters of tower parts by up to 2 cm.

4. All metal parts must be protected from corrosion (see para. 1-7-1).

5. All holes in the wooden parts must be drilled on-site. Unused holes must be
tightly sealed with bitumen-impregnated wooden plugs.

6. Towers with cables are constructed on the base of cableless towers with the -
cross-piece lowered by 2 m and with the installation of cable brackets.

7. Working drawings have been developed (record No. 5293 TM) according to standard
design No. 407-4-40 for the temporary installation of wooden towers on 35, 110 and
220-kV lines.

8. When PD35-1, PD35-3, PD35-5 and PDS35-1 towers are installed in ice region IV,
the diameter of the cross-piece must be increased by 2 cm as opposed to the dia-
- meter indicated in the diagram.

When installing PD35-1 and PD35-3 towers in wind region V, three bolts of 24-mm
diameter are required to connect the support to the beams or to the piles.

9. Wind spans must be reduced by approximately 10 percent for the PD35-1 tower in -
wind regions IV and V when supporting the AS-120 conductor in ice regions I and

II as well as for the PD35-5 tower in wind region V and ice region I when support-

ing the AS~150 conductor.
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10. When using PDS35-1 towers on overhead lines with AS-50 to AS-120 conductors,
the diameters of the parts of the tower can be reduced by 2 cm and the expenditure
of wood, accordingly, can be reduced by 0.5 md.

11. The dimensions of the wind and weight spans are given for towers with out ca-
bles when they are set in medium soils. For loose soils, the point where the to-
wer is secured in the ground must be reinforced.

12. The same anchor-angle towers used on 35-kV lines are also used on 110-kV lines
in accordance with para. 4-4-4.

13. The wind spans for the PDS35-11 tower noted with an asterisk are cited for wind
regions I and II. In regions III, IV and V the wind spans must be reduced.

4-4-4, Standardized 110-kV Wooden Towers

(2) Pacverunie ycnosms s (j5) Pacwermuie nposerss, m (|| ]Backod surepaaaos
T - s (3) S B it [ (9) [C10)| acoekt o ersarh. 3
BN ¥ ycaossoe o0oaxayeHne by} 4 1o
pomon e | 6 [ | ™52 | "% racimma] gen rioea
ot | Tpocs | com EA X | C TPOCOM
(16) TlpoMexyrtousaa ogmxo- AC70 T I | 240 | 180 | 350 | 6Q0
uenHas cBoBOAHOCTOAWAS, 50 Il | 190 | 156 | 290 | 450
nano-1, puc. 4-7,a I | 185 [ 125 | 220 | 305
IV | 130 | 105 | 190 .} 220 43
23 | ()
2,4 51
I | 250 | 180 | 345 { €00 (47)
AC-95 Ir | 210 | 170 | 305 | 480
<50 IIT | 170 | 140 | 250 | 295
v 145 | 116 | 210 265
(17) TIlpomexcyTounan onHo- AC-120 I | 260 | 190 | 310 | 600 43
uensas [I1-o6pasnas cso- 5 11 [ 240 | 190 | 310 | 430 | 2,3 (39)
Goanoctosas, [10110-1, Il 195 | 160 | 260 | 270 X BT
, pHe. 47,2 v 170 | 135 | 210 | 245 (47)
(18) To xe, IA110-3, puc. AC-150 1| 260 | 195 | 360 | 350
4-7,a G50 I | 265 | 185 | 360 | 450
111 215 | 170 | 310 | 355
v 185 | 145 | 260 | 280 44
2,8 (40)
2.9 52
AC-185 I ggg 130 ggg 433 (48)
c- 11 5 190 43
50 mr | 200 | 160 | 315 | 290
Iv | 175 | 140 | 260 | 270
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(2) Pacwernsie yeaomua

. (1) = 5) Pacuyersnie nponertsl, s (LIMA MaTepHAnion
(3) \;.4! 6 }.mu. ,“pe}_i','—‘ ueﬁnln'l.ln
Tan ® ycaosnoe oSoinaqerwe n % Lw
«l;-::l- ::::o- QZ) c(& oo |m2 ka%ﬁl&u oéjﬁ?ocfl
cTR TPOCa | coM Ha CBASX | € TPOCOM
19) To e, Ho Ges macum- .
- KOB WJIH CBail HS JICTBEH- AC-T0 11 %32 }% g& Egg
HAUK  suMHeft  pyGKu, C-50 11 130 |
TIO110-5, prc. 4-7.6 nr-| 160 11150 | 220 1 3% i
» PHC. g v 135 | 110 | 190 | 220
AC-95 1 | 255 | 19 | 280 | 600
<50 I | 215 | 175 | 310 | 500
. 1 175 | 145 | 250 | 385
v | 150 | 120 | 210 | 280
dcm || ms m e\
- o I | 4 2
-5 m 200 | 651200 30| 2 | 3
v 176 | 140 | 240 | 270 ’
AC-150 1 1 | 270 | 200 | 400 | 600
5 1 260 | 200 | 370 | 400
- mr | 220 | 175 | 310 | 355
Iv. | 190 | 150 | 260 | 255
! !
| AC-185 1 | 260 | 190 | 400 | 575
- =5 m | 235 | 190 | 370 | 355
m | 205 | 165 | 310 | 325
v 180 | 145 | 260 | 230
(217 (Z2)
(20) Mpomexyrtounas omko- | AC-70—AC-185 |I—IV Te we, uro ana Bes Tpoca
uenias Il-oGpaswas cBo- | — .50 onop T1(110-1 3.2 had
GOAHOCTOAMWAN NOBHILIEK- u TIO110-3 3.3 52
nan, ITAC110-1, pue. 4-7,8 C Tpocom (23)
3.5 l (40)
| 36 (48)
[TpoMexyTounas oaxo- AC-70 1 | 280 | 235 | 350 | 600
(24)  uensan Tl-o6paswan ceo- G50 I | 220 | 190 [ 290 | 450
GOHOCTOAIIAR  NOBLILEH- 1 180 | 150 | 220 | 305 |-
HaA M3 JIHCTBEHHHUN SHM- v 150 | 125 | 190 | 220
Helt ryﬁxu, nactioe-s, ]
puc. 4-7,2
AC-95 T 1-200 | 240 | 380 | 600 48
50 II | 245 | 205 {310 | 490 | 3,4 (44)
Ir | 200 {170 (25 |300]| 53 | "z
v 170 | 145 { 210 | 270 ' (52)
AC-120 1 | 305 | 250 | 345° | 600
G50 1 275 | 235 | 345° | 440
_ 11 225 | 195 | 250° | 275
v 195 | 165 | 205* | 250
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(25)

S 2‘. i’;cuetlue ycnun-l; - '5) PacueTnnie I’IWJIQTth:M '(‘ ]gﬂﬂdﬁ‘uﬂwwiﬂ:ﬂ R
(1) 3) (P&)ou (6 dscapmrnnst |(9) | (10 ‘Aepedd, 34 |verara e
oy hoeme | | TR | < i e
cm | Tpoca con Ha cBasx | C TPOCOM
AC-150 1 | 305 | 190 | 400 } 600 -
-5 1 | 290 | 180 | 370 | 520
411 245 | 165 | 310 | 335 49
IV | 210 | 140 | 260 | 260 3,9 (44)
2 3.9 6
AC-185 1 | 305 | 185 | 365 | 600 (59)
&— | .11 | 265 | 185 | 365 | 460
188 230 | 155 | 3056 | 305
v 200 | 135 | 250 | 225
TipomexyTouHas OBHO- AC-70 I - — | 350 | 600 !
uennas [l-o6pasias cBo-\ I - — 1290 | 450
GORHOCTORWER MOHHKEHHAR 11 -~ | — | 220 }|305
6es Ttpoca, TACIIO-11, v —_ — 190 | 220
puc. 4-7,0
AC-95 1 - — | 380 | 600
Il — 1310 | 600
11 - — 250 | 380
v —_ — | 210 |255
AC-120 1 - - * | 600
Ig - — ggg: 5%(5) 1.9 31
-] - 3 =
v — | — | 240% | 240 1_,'§
AC-150 I — | — {400* | 600
11 — | — 370% {490
it - — | 310° | 320
v | — | — |220°"}220
AC-185 1| — | — |400%|600
11 — — | 370* | 475
1 — — | 290* | 290
v — | — | 205* 205 |
(26) Tipomewyrownan yrao- | AC-50—AC-185 |I—IV| — | — | — | — | 43 187
pas omouennas Tl-o6pas- i35 (199)
Has ‘ceofopHocTORWAs Ha e
yras  nosopora  1—30°
Ges 'ryoca, noio-9,
puc. 4-7,e
27 Auxepuio-yraosas oano- | AC-50—0 —60°; [V — | — - - 6,8 | 298
uennas All-o6pasuan cso- | AC-70—0—50° - -
GonHocroswas Ges Tpoca, | AC-95—0—35°;
yniio-1, puc. 4-8a |, AC-120—0 —20°;
. AC-150 n
AC-185—0 —15°
(28) To e ua yron 0—60°, ) 6.8 501
YII110-5, prc. 4-8,6 AC-50—ACIN |I=IV| —-| — | — | —} = =
acasonacis [-v| — | — | - |—| 2 | 2
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Key:

(1)
(2)
(3)
(4)
(5)
(6)
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(2) Pacuer;;:;;r;m- - .S)VPIC'R'TIIHQ npnerss, »  ( §1 Pacxon marepranon
(1) 3) BB tamrmit | (g | (10| 28peeat elenss’ ve
Tun # ycnosxoe ousuareriie Tposon rono- | X7V 1 (8) | serpo- | peco-| (14) 115)
“Tpoe nemwo- | 63 | c7po- | moft BoR [na nactuxex| Ges Tpocs
cTd TPOCE coM H8 CBanx C TPOCOM
(29) Anxepro-yrosan omo- | AC-50—0 —25°% I-V| — | = | — | — .1 | =
unennas All-o6passas cBo- AC-70 — 483
t(ionﬂgcronumx )c,HTpgcclm AC-QASC_P_IS ’
Ha Gase onopul 110-1). ~
VI110-3, p;fc. 4-8,a ) _AC-185—0 —9°
C-35 u C-50
(30) To we (ua Gase onopu | AC-50—0 —60° |I—IV{ — § — | — | — 7.2 =
ynno-ss).( ymmp7. AC. QA%C-SO Koo - 891
pue. 4-8,0 AC-120—0 —40°
ACIS0s  [I—IV| — | — | — | —| LS | =
_AC-185—0 -35° —_ 748
C-35, C-50
(31) Aukepro-yraosas omwo- | AC-50—AC-185 [I—IV| — | — | — | — 49 706
uennag [1-obpasmasHa ot- |~ C-35, C-50 5.7 (521)
TmiKax Ges Tpoca Ha YroJ —_
nosopota 0—30 * n
60 °, YI110-9, prc. 4-8,8
Auepo-yraosas  AIl- | AC-50—0 —80% |I=IV| — | — | — | — 10,7 403
(32)36pasaau onuouennas Ges | AC-70—0 —40°; - —
?ocoa nosumetnas | AC-95—0 —35°; :
JC110-1, puc. 4-8,2 AC-120—0—23°;
AC-150
. AC-185—0 —18* : _
(33) To e, noc metanmue- | AC-50—30 —90° |I—IV| ~— - - — | 10.3 692
ckuMy Taramu, YC110-3, | AC-70—40 —90° — —
puc. 4-8,0 AC-95—-35 —90°
AC-120—23 —80°
ACI50s |I—v| — | — | — | —| 183 | 805
AC-185—18 —60° ) L — Ce—
(34) Ankepro-yraosas  All. | AC-50—0 —%0°; |I-IV| — —_ —_ — 4,3 209
oOpassas ofHouennasn Ges AC-70; e —
TPOCOB NoHusxennas, | AC-95—0 —65°;
TICL10-5, prc. 4-8,e | AC-120—0'—48°;
AC-150 1
AC-185—0 —37°
Russian C is equivalent to English §

Type and nomenclature
Estimated conditions
Conductor/Cable

Ice area

Effective spans, m
Overall span
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(7) - Without cables
- (8) ~ With cables
(9) - Wind span
(10)~ Weight span
(11)- Material expenditure
(12)- Wood, n?
(13)~ Metal, kg
(14)- On lateral beams/On piles
(15)~ Without cable/With cable :
) (16)- Intermediate single-circuit free-standing, PD110-1, fig. 4-7, a
= (17)- Intermediate single-circuit T-shaped free-standing, PD110-1, fig. 4~7, a
(18)- Same, PD110-3, fig. 4~7, a
- (19)- Same, without beams or piles, made from winter-cut larch, PD110-5,
fig. 4-7, b
(20)~ Intermediate single-circuit free-standing N-shaped extended, PDS110-1,
fig. 4-7, ¢
(21)~- Same as for towers PD110-1 and PD110-3
(22)- Without cable
(23)- With cable
(24)- Intermediate single-circuit T-shaped free-standing extended, made from winter-
cut larch, PDS110-5, fig. 4-7, d
(25)- Intermediate single-circuit N-shaped free-standing lowered, without cable,
PDS110-11, fig. 4-7, ¢
(26)- Angle-suspension I-shaped free-standing without cable with 1-30° angle of
deflection, PD110-9, fig. 4~7, f
(27)- Anchor-angle single-circuit All-shaped free-standing without cable,
UD110-1, fig. 4-8, a
(28)- Same, with 0-60° angle of deflection, UD110-5, fig. 4-8, b
(29)- Anchor-angle single-circuit All-shaped free-standing with cable (based on
the UD110-1), UD110-3, fig. 4-8, a
(30)- Same (on the base of the UD110-5), UD110-7, fig. 4-8, b
(31)~ Anchor-angle single-circuit li-shaped on guys without cable, with 0-30° and
30-60° angle of deflection, UD110-9, fig. 4-8, c
(32)- Anchor-angle All-shaped single-circuit without cables, extended, UDS110-1,
fig. 4-8, d
- (33)- Same, but with metal stays, UDS110-3, fig. 4-8, e
(34)- Anchor-angle All-shaped single~circuit without cables, lowered, UDS110-5,
fig. 4-8, f

Notes:

1. See paras. 1-7, 4-4-3,

2. Wind spans for the PD110-1 tower for the AS-95 conductor in wind regions IIT,
IV, and V and in ice region I are taken to be, respectively, 305, 370 and 310 m.
For the AS-120 conductor in ice regions I and II, the spans are 270, 310 and 275 m.
The wind spans for the PD110-1 tower for the AS-120 conductor in wind regions IV
and V are taken to be 290 and 270 m in ice region III and 240 and 220 m in ice

region IV. The.wind spans for the PD110-3 tower depend upon the wind region in
accordance with the data cited below: .
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- (1 )Mapxa npusona (2) Acan (3) Acass
(4) pagion rosoneanoc 1 o | om | w 1 | m m L oav
(5) Paflount 1xll 360 80 310 260 325 325 315 260
omerpy | 11 a1 319 310 260 280 280 280 260
v 300 n 310 26 | - 3% 350 310 245
325 a5 265 225 2% 20 265 218

Key:

(1) - Type of conductor
(2) - AS-150

(3) - AS-185

(4) - Ice area
(5) - Wind areas

The wind spans for the PD110-5 tower for AS-120, AS-150 and AS-185 conductors
depend upon the wind region in accordance with the data cited below:

; (1)_M;ptlnmwnn (2) AC-|20A (3) AC-150 » (4) AC-185
(Saton romomemoe| 1 | 1 | m [ w | 1| ou| m|w | 1 | u|m|w

ul a0 | mo | 20 | 200 | w0 | 30 | 30 | 20 [ a0 | 370 3 20

(6) Papoa lau| 201 30 | 200 | 20 | 400 | 370 | 3o | 260 | 365 | 365 30 | 260

ey | v | 35 | 30 | 20 | 240 § 35 | 33 | 20 20 | 305 | 305 | 305 | 280

. v o) B0l 0 | 0 | 3 | s | 30 | 0 | 30§ 300 | 300 260

Key:

(1) - Type of conductor
(2) - As-120

(3) - AS-150

(4) - AS-185

(5) - Ice area
(6) - Wind area

3. When installing PD110-5 and PD110-3 towers in ice region IV and PD110-5 towers
in ice regions III and IV, the diameter of the cross-piece must be increased by
2 cm as opposed to that indicated in the tower drawing.

- 4. When using the PDS110-1 tower on 110-kV overhead lines with AS-70 to AS-120 con-
ductors, the diameters of the tower parts can be reduced by 2 cm and the expendi-
ture of wood by 0.5 m®, accordingly.

5. The dimensions of wind and weight spans are given for towers without cables,
when they are set in medium soils.

6. The wind spans for the PDS110-5 and PDS110-11 towers marked with an asterisk
are cited for wind regions I and II. In regions III, IV and V, the wind spans must

be reduced.

49

FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300090014-4



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300090014-4

| l.;sLL..

FOR OFFICIAL USE ONLY

7. The angles of deflection for anchor-angle towers are cited for wind region III
and ice reglons I-IV for the overall spans of normal intermediate towers without
cables.

8. When using the PD110~9 tower for AS-50 to AS-95 conductors, it is permissible
to replace the 22-cm strut with ome of 18 cm and the beams and piles of 30-cm dia-
meters with ones of 24 cm. In this case, the expenditure of wood in the tower will
decrease by 0.5 m® for the beams and 1.1 m® for the piles.

9. In wind regions IV and V, a deflection angle of up to 25° is permissible for
the PD110-9 tower with AS-150 or AS-185 conductors.

4-4-5. Semifinished~log and Half-rail Cross-pieces for 35 to 110-kV Wooden Towers

(1) ” (2) (3 Hs noayGpesen (6) W3 Gpyckos
Yeaomoe ofoama- Mapxa np (4) 061‘3(313- /) O6bem Lnbpe{e-
Hesie ofop! »ompyGe, cu | CHBLUATE- | Coeme, wu | cHLE e
(9 B 35 ks (puc. 4-9)
PD35-1 AC-50, AC-70!+ 18 0,21 100X 150 0,2
AC-95 18 0,21 1005200 0,26
AC-120 20 0,26 1003200 0.26
PD35-3 AC-150 22 0,31 1303150 0,25
PD35-5 AC-50, AC-70 18 0,21 100150 0,2
AC-95 18 0,21 1005200 0,26
AC-120 18 0,21 1005200 0,26
AC-150 20 0,26 130%150 0,25
PDS35-1 AC-50, AC-70 18 0,21 100150 0,2
" AC-95 18 0,21 1003200 0,26
AC-120 20 0,26 1003200 0.26
AC-150 22 0,31 130150 0,25
- AC-50 i8 0,26 1004150 0.2
PDS35-5 AC-70, AC-95 18 0,26 1003200 0,26
AC-120 20 0,32 1005200 0,26
AC-150 . 20 - 0,32 100200 0,26
PDS35~11 | AC-50, AC-70 18 . 0,21 1005150 0.2
AC-95 N 18 0,21 1003200 0,26
AC-120 20 0,26 - 100)<200 0,26
AC-150 22 0,31 1305150 0.25
(10)  BJI 110 ks (puc. 4-10)
PD110-1 AC-70 . 18 0.3 100180 . 0,3
AC-95 20 0,36 130180 0.4
AC-120 22 0,43 130189 0,4
PD110-3 AC-150, AC-185 22 0,43 1505200 0,51
PD110-5 AC-70 18 0,3 1003180 0.3
AC-95 20 0,36 1005180 0.3
AC-120 22 0,43 130180 0.4
AC-150, AC-185 22 0,43 1505200 0,51
PDS110-1 | AC-70 18 0,3 1003<180 0.3
AC-95 20 0,36 1503200 0,51
AC-120 22 0,43 1505200 0,51
AC-150, AC-185 . 22 0,43 1505200 0,51
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4-~4-5, Continuation

(1) (2) (3) Hs nonyGpesen ! (:;) " Hs 6pycxos

Yeaomoe 0803na- 4 06 2 8) X
acHie onopu Mapxa nposona . cnré:?i .12 m':lu,}.lpz-e' &Qm' - eg'b'e‘;af%g:&g'
sepey, .
PDS110-5 AC-70 20 0,45 100)¢180 0,3
AC-95 20 0,45 1303180 0,4
AC-120 22 0,54 130%<180 0,4
AC-150, AC-185 22 0,54 1505200 0,51
PDS110-11 | AC-70 18 0,3 100)<180 0.3
AC.95 20 0,36 130180 0,4
AC-120 22 0,43 130180 0,4
AC-150, AC-185 22 0,43 1505200 0,51

Key:

+ - Russian C is equivalent to English §
(1) - Tower nomenclature

(2) ~ Type of conductor

(3) - From semifinished logs

(4) - Butt-end diameter

(5) - Volume of wood in cross-piece, m
(6) - From beams

(7) - Section, mm

(8) - Volume of wood in cross-piece, m
(9) ~ 35-kV overhead lines (fig. 4-9)
(10)- 110-kV overhead lines (fig. 4-10)

3

3

Notes:
1. Drawings were developed by the Ukranian branch of Energoset 'proyekt in 1969.

2. The design for semifinished-log and beam cross-pieces has been planned for the
loads on weight spans equal to 1.25 times the overall span.

3. When using the PD35-5 tower in ice region IV with AS-120 conductors, a semifin-
ished-log cross-piece of 20-cm diameter is required.

4. When using the PD35-3, PD35-5, PDS35-1 and PDS35-11 towers in ice region IV with
AS-150 conductors, a beam cross-piece of 100x200-mm section 1s required.

5. When using the PDS110-5 tower in ice region IV with AS-150 and AS-185 conduc~
tors, a semifinished-log cross—piece of 24-cm diameter is required.
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4-4-6. Standardized 220-kV Wooden Towers

ONLY

| W (2) Pacveryie ycaonin (67 pacaermie nponery, » g?ﬁxgn Maepmaon (1))
O 8RO () | @) | (s ieni (12)
Tun R ycaosHoe oG03nadenmie n_,-,ru_,.i :::;. mp%y p':m:ﬂ u;p:- sece: Z}au &_11&"
pec ] . ¢ TpocoM | € Tpocom
— 00 | 820
15) TlpomexyTounas omouen- | ACO-300+ 1 -1V | 250 | 4 .
( )H“pon-oti{;““ csabomo- | — C-70 !ﬂ ggg ggg g?g
ﬁf?{"ﬂ“' Mna220-1, puc. v 210 | 270 | 270
: . v 250 | 335 | 820 !
) i 250 | 335 | 535
1 935 | 335 | 375
v 210 | 270 | 270
- 1 1—Iv | 230 | 340 ; 660
Aco-w | 1 AR
- il 205 | 300 | 320
Iv 185 | 240 | 240 | 5.0 9
l v 230 | 290 |60 | 57 118
1 230 | 290 | 445
I 205 | 290 | 320
v 185 | 240 _240
. I-Iv | 210 | 310 | 550
A—(:C()7(5)—°9 i 210 | 310 | 3%
" 11 190 | 280 | 285
v 175 | 220 | 220
1 \" 210 | Ziv | 550
i 210 | 270 | 335
I 190 | 270 | 285
v 175 | 220 | 220
(16) TlpoMmeskyrounas ogwouen- | ACO-300 1 I—-v | 250 | 400 | 920
wan [1-o6pastas ceobonHocto- | ~ C.70 1 250 | 400 | 600
Awas, Ho Oes  nachHKoB, 111 235 | 350 | 420
110220-3, puc. 4-11,6 v 210 | 305 | 305
ACO-400 I [—-V | 230 | 340 | 740
<70 | I 230 | 340 | 500 | 5.8 76
HI 205 | 300 | 360 6.8 101
v 185 | 270 | 270
ACO-500 I -V | 210 | 310 | 625
c7o | I 210 | 310 | 440
111 190 | 280 | 320
v 175 | 245 | 245
(17) Dpomexytousan oamouen- | ACO-300 1| 1=n1 | — | 400 | 820
Han [1-06pasHan TOHMNKeHHAR | — G.70 11 — | 400 | 535
csoboaHocroswas, [10C200-1, 11 — | 350 | 375 .
puc. 4-11.6 v — 270 | 270
1 v — | 385 | 820
Il — 385 § 535
1 — 350 | 375
4% — 270 | 270
I v —_ 320 | 820
Il — 320 | 535
I — | 320 {375
v — | 270 | 270
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- 4-4-6. Continuation

“(—1) 7 m Pacuetnnie ycaosys (6] PacueTibie MPOAETH, M 1%1%1: MaTepya B(].O)
- ‘ [€)) (9.30« 5) {7) 1(8) | (9)] nepens, s |Meranas, xa
Ti o6 .
e v o\ tygoon | rs | pee | e gy | e (T LAY
cTH € TPOCoM € TPOCOM
' ACO-400 1| 1=V | — | 340 | 660
C70 1 — | 340 [445| 3.5 75
: 11 — | 300 | 320 3,2 99
. v, — 240 | 240
1 \' — | 280 | 660
1l — | 280 | 445
1l — | 280 | 320
v — | 240 | 240
ACO-500 1| = — g{g 53(5)
ol Il — 3
o = | 20 |28
v — | 220 | 220
- I v — | 300 | 560
1 — | 300 | 395
I — | 280 | 285
v — | 220 | 220
I \ — | 255 | 560
1 | — | 255 | 395
- I : — | 255 | 285
: Lo w | = ]
) (18) AnkepHad, yriosaa oamo- | ACO-300, |[I—IV| I-V —_ — | - 11,0 561
uennas Ges Tpocos ua yroa | ACO-400, =
nosopora 0—7°, Y[220-1, | ACO-500
puc. 4-12,a : ~TC-70
(19) To we, Ho ¢ Tpocom wa | ACO-300, |I—IV| I—=V —_ - | - _ -
roJl  TOBOPOTa 0—3%, | ACO-400, : 11,6 796
Y [1220-5, puc. 4-12,a ACO-500
C-70
(20) Awukepuas yriomas ommo- | ACO-300, |I—-IV} [-V — | = | = 11,0 892
uennas Ges Tpocos Ha yroa | ACO-400, _ —
nosopora  no  50—60°, { ACO-500
Y 1220-3, puc. 4-12,4 )
(21) To ke, #o c Tpocamn ka | ACO-300, |I—IV I—v - | =1 =1 = —
glron nosopota fo 32—41°, | ACO-400, 11,6 1127
- 10220-7, puc. 4-12,a  ACO-500 .
C-70
(22) Auxkepras yrnosas nosw- [ ACO-300, {I-IV}| I—-V —_ — - 15,56 629
wenHas Ges TpocoB Ha yroa | ACQ-400, - —
noeopora 0—7°¢, ¥[1C220-1, | ACO-500 :
puc. 4-12,6
(23) To'we, Ho ¢ Tpocom va yroa | ACO-300, |I-IV| I-—V —_ — - — -
nosopora 0—3°, YIC220-5, | ACO-400, &1 864
pue. 4-12,6 ACO-500
C-70
(24) Auxepuas ymosaa noss- | ACO-300, |[I—IV| I—V - | - | = 13,3 1120
weHHan Ges Tpocos Ha yroano- | ACO-400, ' - =
sopora 50—60°, Y JC220-3, | ACO-500
puc. 4-12,6 .
(25)  To e, ‘o ¢ TpocoM Ha | ACO-300, [I—IV| I-V = — -
B I,I‘OJI  nosopota  32—41°, | ACO-400, 13,9 |- 1353
i J1C220-7, puc, 4-12, 6 ACO-500
C-70
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- Key:

t - Russian C is equivalent to English S

(1) - Type and nomenclature
(2) - Estimated conditions

. (3) - Conductor/Cable

- (4) - Ice region

(5) - Wind region

(6) - Effective spans, m

(7) - Overall span

(8) - Wind span

(9) - Weight span

(10)- Material expenditure

(11)~ Wood, m*

(12)- Metal, kg

(13)- Without cable/With cable

(14)- Without cable/With cable

(15)~- Intermediate single-circuit NI-shaped free-standing, PD220-1, fig. 4-11, a

(16)~ Intermediate single-circuit T-shaped free-standing, but without beams,
PD220-3, fig. 4-11, b

(17)- Intermediate single-circuit M-shaped lowered free-standing PDS220-1,
fig. 4~-11, ¢

(18)~ Anchor-angle single-circuit without cables, with a 0 to 7° angle of deflec~
tion, UD220-1, fig. 4~12, a

(19)- Same, but with cable and a 0 to 3° angle of deflection, UD220-5, fig. 4-12, a

(20)- Anchor-angle single-circuit without cables, with an angle of deflection up
to 50-60°, UD220-3, fig. 4-12, a

(21)- Same, but with cables and an angle of deflection of up to 32-41°, UD220-7,
fig. 4-12, a

(22)- Anchor-angle elevated without cables and with a 0 to 7° angle of deflection,
UDS220-1, fig. 4-12,b

(23)- Same, but with cable and 0 to 3° angle of deflection, UDS220-5, fig. 4-12, b

(24)- Anchor-angle elevated without cables and with a 50 to 60° angle of deflec-
tion, UDS220-3, fig. 4-12, ¢

(25)- Same, but with cable and a 32-41° angle of deflection, UDS220-7, fig. 4-12, ¢

Notes:

1. See paras. 1-7, 4-4-3.

2. Towers with cables are made on the basis of towers without cables but with an
increase in cable supports and the installation of a cable cross-piece with welded
hooks for fixing cables and a metal stay.

3. The use of steel towers (see 4-4-15) is envisioned for dead-end towers.

4. The length of the supporting insulators is taken as equal to 2.0 m.

5. The upper ends of wooden parts are protected with a bitumen paste.
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Fig. 4-9. Semifinished-log and Half-rail Crosspieces for 35-kV Towers

a - proposed overall view
b - from semif inished logs
_ ¢ - from half-rails

Fig. 4~10. Semifinished-log and Half-rail Cross-pieces for 110-kV Towers
- (Same junctions as in fig. 4-9.)
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6. The deflection angles for anchor-angle towers are cited for wind region III and
for the overall spans of the corresponding wooden intermediate towers without ca-
bles. For other conditions, the allowable deflection angles are determined for

a specific design through calculation.

7. The alloweble deflection angles for the UD220-3 and UDS220-3 towers are:

Type of conductor AS0-300 AS0-400 AS0-500

Ice regions I 11 III 1V 1 II III IV I II III IV
Deflection angles 60° 55° 50° 50° 60° 50° 50° 50° 50° 50° 50° 50°

Allowable deflection angles for UD220-7 and UDS220-7 towers:

Type of conductor AS0-300 AS0-400 AS0-500

Ice regions I II TIII v 1 II III v I 1II III v
Deflection angles 41° 35° 32° 32° 38° 33° 32° 32° 38° 33° 32° 32°

8. A difference in stress of 800 kg is allowable for the conductors on anchor-angle
towers (normal loads).

9. For deflection angles of 15-60° on UD220-3 and UDS220-7 towers, a supporting
insulator is required on the cross-piece on the side of the exterior angle for the
stub stay. TFor deflection angles of 7 to 30°, the supporting insulator is hung
on the side of the interior angle.

4-4-7. Standardized 35-kV Reinforced-concrete Towers

(1) (2) pacuemmue ycnosun (6 ) Pncuemue.nponem, - (P]AQJ%A - (1) .

7) e Q) |matepuasnos,
Tan K ycaosxoe oSosnsuerne 3) Paﬁ)rono- Yrg:? l)noo raba- ng-rpc)) (BCC)O Oe-rp:tl. | Mecea, m
MpowA | neamocrn | pora, 2pad | putnuf| soft | BOR |“Granw, 2

12) Hq 816 PUPOSARNNX cmoitkax

(13)  Tipouexyrounas omouen- | AC-70 T I 195 | 275 | 245
Han ©BOGOAHOCTOALLAS, I 165 | 230 | 205
11B35-18, puc. 4-13.2 AC-95 I _ 200 | 280 | 250 1,42 3.62
11 180 | 250 | 225 2 '
’ AC-150 |1 | 210 | 295 | 260
1 210 | 295 { 260
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4-4-7. Continuation

(1 (2) Paceermue venosun (6 ) Pacuernne nponerws, & ‘BLQ,R e (11)
Tan  yeromne cooomme | (3) B rane] otebncms| Gl | B [ | 2% | hces, m
TNposon | nenuoctw | pore, £pad | pumeatt| soh | 2oR [—crg b, %2
(14) = To e, TIB35-3s, puc. | AC-70 I 126 | 175 | 155
4-13,0 v 105 145 | 130
AC.95 i _ 140 | 195 [175 ] 142 | 449
v 115 160 | 145 72
AC-150° I 170 | 220 | 210 :
v 150 | 180 | 190
(15)  Auxepnas yrmosas onuo- | AC-70 1 60 — | 195 | 290
- 1enuHas, Ha OTTAKKAX Ha Yroa s 60 —_— 165 | 250
60°, YB35.18, puc. 4-13,8 I 60 - 125 | 190
v 60 — 105 | 160
_ AC-95 1 60 — {200 | 300 :
1l 60 — | 180 |270 | l.42 4.06
_ II1 60 —_ 140 | 210 508 e
v 60 —_— 115 | 170
AC-150 1 60 —_— 210 | 315
11 60 —_ 210 | 315
I 55 —_ 170 | 225
v 55° | — | 150 | 225
(16) To xe Tpexcroeunas cso- | AC-70 I — | 195 | 290
GoaHocroauas Ha yroa GO®, II 60 _— 165 | 250 4,26 10,73
Y B35-3B, puc. 4-13,2 I —_ 12571 190 8 '
v — 105 | 160
17 Tlpomexyrousan  yraomas | AC-70 1 18 — 175 | 220
OOHOUENHAA C OTTAKKOR, 11 18 —_ 155 { 195
I1y Cb35-1B, puc. 4-13,0 I 15 — 125 | 155
v 15 —_ 105 | 130
o | 8D |
I —_ 10
1 0 | = ||| 2| a8
v 10 —_ 115 | 145
AC-150 1 6 — 190 | 240
Il 6 —_ 190 | 240 '
111 4 — 170 | 210
_ v 4 —_ 159 190
(18) : Auxepwas yrmosas omwo- | AC-70t I 60 — ] 195 | 290
LenHas Ha OTTAXKAX NOBI- 11 60 -— 165 | 250
weHnas ua  yroa 60°, 1 60 — 125 | 190
YCB35-1B, pic. 4-13,¢ v 60 - 105 | 160
AC-95 I 60 — 200 | 300
11 60 —_ 180 | 270 1,42 4.12
I 60 — 140 | 210 73 '
v 60 —_ 115 | 170
AC-150 ) 60 — 210 | 315
il 60 _ 210 | 315
m 55 —_ 170 | 255
v 55 -— 150 | 255
(19) Ha yenmpupyeuposannux cmoiixax
720) Tlpomexyrounas omwouen- | AC-95 1 - 325 | 455 | 405
Ham ceofogHoCTOAULAS, I 265 | 370 | 330 1,67 478
TMB35.1, puc. 4-13,x AC-150 1 340 | 400 | 425 | o3 '
11 315 400 | 400
21) " To we, N353, puc. 4-13,3| AC-95 111 —_ 205 | 330 | 255 ]
v 175 | 280 | 220 | -1.67 477
- AC-150 m 255 | 355 | 320 s | *
v 215 270 | 270
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4-4-7. Continuation

22) TpomexyTousan meyxuen- | AC-95 |~ 1 — 255 | 340 | 320
Hast ¢BOGOAHOCTORNIAA, i} - 215 | 340 | 270| L8 §.37
11B35-2, puc. 4-13,u AC-150 I -] 265 | 265 | 330 299 '
11 255 | 265 { 320
23) ~ To ske, [1535-4, puc. 4-13x | AC95 11 —_ 145 | 205 | 180
I\ 120 | 170 | 150 [ L.87 |,
AC-150 I 175 | 200 | 220 299 !
v 156 | 160 | 190
‘24)  Auxepwas yraosaa ouso- | AC.95 I — | 325 | 4%
yenHas ¢ OTTAMKON Ha yroa 11 —_— 265 | 400
60°, YB35-1, puc. 4132 111 —_ 205 | 310
, v 60 — | 175 | 260 2.18 6,6
AC-150 1 — 340 | 510 270
11 — 315 | 475 .
111 — | 255 | 380
- . . v — 215 | 320
'25) Tpomexytounas yrmosas | AC-95 I 35 300 | 300 { 375
ogHottenHas ¢  OTTAWKoh, | 1l 35 .| 250 | 250 | 310 - o
T1YCB35-1, puc. 4-13,x m 31 205 | 205 | 256
_ : v 31 175 | 175 | 20| L.67° | 4,77
AC-150 I 18 320 | 320 | 400 211 '
1 18 205 | 295 | 370
I 15 255 | 255 | 320
v 15 215 | 216 | 270

- Key:

+ - Russian C is equivalent to English S
(1) - Type and nomenclature
(2) - Estimated conditions
(3) - Conductor
= (4) - Ice area
(5) - Angle of deflection, °
(6) - Effective spans, m
(7) - Overall span
(8) - Wind span
(9) - Weight span
(10)- Material expenditure, concrete, m3/steel, kg ,
(11)~ Mass, t
(12)- On vibration-cast supports
(13)- Intermediate single-circuit free-standing, PB35-1v, fig. 4-13, a
(14)- Same, PB35-3v, fig. 4-13, b .
(15)- Anchor-angle single-circuit on guys with a deflection angle of 60°, UB35-lv,
_ fig. 4-13, ¢
(16)~ Same, three-support free-standing with a deflection angle of 60°, UB35-3v,
fig. 4-13, d
(17)- Angle-suspension single-circuit with guy, PUSB35-lv, fig. 4-13, e
(18)- Anchor-angle single-circuit on guys, elevated, with a deflection angle of 60°,
USB35-1v, fig. 4-13, f
. (19)- On centrifugally-cast supports
- (20)~ Intermediate single-circuit free-standing, PB35-1, fig. 4-13, g
(21)- Same, PB35-3, fig. 4-13, h
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(22)- Intermediate two-circuit free-standing, PB35-2, fig.4-13, 1

(23)- Same, PB35-4, fig. 4-13, j

(24)- Anchor-angle single-circuit with guy and a deflection angle of 60°, UB35-1,
fig. 4-13, k

(25)~ Angle-suspension single-circuit with guy, PUSB35-1, fig. 4-13, 1

Notes:

1. Towers were developed by the North-West Branch of Energoset 'proyekt in 1970 for
wind region III.

2. The $S-35 cable can be supported on all towers except for the UB35-3v. For this
it is necessary to install cable supports, ordered and delivered separately.

3. Anchor-angle towers can be used for dead-end towers.

4. Wind spans for towers with a cable must be reduced in accordance with instruc-
tions for tower-installation arrangements.

5. All supports are delivered with welded external grounding rods.

6. The maximum deflection angle for the USB35-1v and UB35-1v towers with cable and
AS-150 conductor 1s 40°.

7. For PUSB35-1v towers installed without guys, the deflection angle can be reduced
to 0-10°, depending upon the type of conductor and the ice region. 1In this case,
it 4is necessary to install one stayblock on the ground surface.

8. When supporting the AS-95 conductor on PB35-2 towers, it is permissible to in-
stall SK-1 supports instead of the SK-2., 1In this case, the wind spans must not
exceed the overall spans.

9. The UB35-1 tower can be installed without a guy line. In this case, the angle
of deflection must be limited to 25-55° for towers without a cable and to 18-33°
for towers with a cable, depending upon the type of conductor and the ice region.
10. The PUSB35-1 tower can be installed without a guy. In this case, the angle
of deflection must be limited to 0-7°, depending upon the type of conductor and

the ice region. Moreover, it is necessary to install one stayback on the ground
surface.

11. In regions with frequent and intense conductor shake, the PUSB35-1 and PB35-
3 towers are installed with reduced spans equal to 0.8 times the overall span.
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4~4-8. Standardized 110-kV Reinforced-concrete Towers

Pacuetinie yCa0BHY

(1) (2) ( ) PuacueTune NPOAETL, M ‘mon (10)
%) (5) {(6) )| (8) watepus: | E
Tun # ycaosHoe OGOBHANEHHE poso Faflon ro- E. Geton, M H
—Tﬁ‘. Jnonennos e ,__.'——e- g
CcTd ‘E a ’ [merana, K z
(11) TpomexyTousas ofio- AC-70 + I 275 | 300| 345
uenuast cBOGOAHOCTOALIAR, T-50 11 215 | 300( 270
116110-1, puc. 4-14, a
AC.95 1 285 | 33| 35
' TN I | 240 35| 300 %%Z 4,82
AC-120 I 300 | 350| 375
C-50 I 270 | 350 | 340
AC-150 I 300 | 326 37
‘ C50 It 285 | 35| 355
(12) To e, IIB110-3, AC-120 1 300 | 30| 375
pHc. 4-14, 6 G50 11 270 | 380 | 340
AC-150 1 300 | 30| 375
N C.50 1 285 | 390| 355 1,81
e | 5%
AC-185 1 305 | 350 380
C-50 11 295 | 350 | 370 ,
ACO-240 I 295 | 33| 370
- , C50 11 285 | 3B | 370 °
(13)  To e, MB110-5, AC-70 11 175 | 25| 220
puc. 4-14, @ o W[ 145 205| 180
AC-9% 1 195 | 275 250
- N v 165 | 230 200
AC-120 11 225 | 305 | 280
C-50 v 190 | 235 240 %g__ 5.28
AC-150 11 240 | 280| 300
- C-50 v 210 | 2251 260
AC.185 11 305 | 350 { 380
C-50 v 295 | 30| 370
AC.240 1 295 | 3353 370
C-50 v 295 | 33551 370
(14) Tlpomexyrtounas yrio- AC-70 1 230 230 290
Baq OMNHOUENHAR C OTTANK- - P
xoh wa yrod tosopora Ao e ool e e
pe. 4ldz ) Iv | 120} 120] 150
AC-95 I 230 | 2304- 290 1.81
C50 I 2003| 200 | 250 e 5,50
1 160j| 160 | 200 '
v 140; 140{ 175
AC-120 1 240 | 240 | 300
T50 n 225 25| 280
11 185 | 185 230
v 160 | 160 ) 200
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4-4~8. Continuation

FOR OFFICIAL USE ONLY

W (2) [ (3)) Pecuerhuie nponer, # (rg:»lxon. (10)
(4) 5) 1 (6) | ()] (8) | wamepmr | &
Tun ¥ ycnosnoe oBo3Haveise Mpoeos Pafion ro- E. s 6;‘&“' ™ o4
Tpoc no.:::uw =L 3 ‘METI"U; xe g
82| 8 ] ’ z
(15) Tipouexyrounan yrao- AC-150 1 240 | 240 300
na; OAHOLENHAR C OTTAK- 50 1 235 | 935| 295
KOA Ha YTOA MOBOPOTA A0 I 20| 20! 950
8¢, TIYCB110-1, v 175 | 175 | 220
puc. 4-14, 2
AC-185 1 240 | 240 | 300 1.81
! C-50 I 240 | 240| 300 T | 550
11 210 | 210} 260
v 185 185 230
ACO-240 1 235 | 235 290
—n C-50 I 23531 235 | 280
I 2167 215 270
v 195 1 195 245
(16) IpoMexyTouras nop- AC-70 1 330 | 460 [ 410
TanbBan OfHOUENHas CBO- 50 I 260 | 365| 325
Goatoctosumas, M | 210] 205| 200
TNCb150-1, puc. 4-14, 0 v 175 245 220 -
AC_gi | 345 | 485]. 430
G50 1 . 285 | 400 355
I 23571 330 | 295
v 195§ 270 | 245
AC-120 I 370 | 515 460
C-50 Il 320 | 445 | 400
1 265 | 370 340
) VI 230 | 300 290 3.34 8.63
AC-150 I 370 | 520 | 460 360 '
- C-50 1 340 | 475 425
111 285 | 355 355
v 245 | 285 305
AC-185 I. 370 | 520 460
B C-50 il 355 | 495 445
1t 300 345 | 375
v 260 | 290 325
ACO-240 1 365 | 460 | 455
C-50 11 356 | 4601 445
I 310 | 330 385
v 275 | 265 | 340
(17) Auxepuan yrsopas oa- __/_\C-70—ACO-240 —1V — | e Io 21 7.40'
HOUemHag Ha OTTAXKAX C-50 500 750 1 586
Ha yroJ npsopora go 60°,
YbBi10-1, puc. 4-14, e
B (18) To xe, Ho nosuumentas | AC-70—ACO-240 2,1
) - A A ] -1V — | Jo Ho 4 7,50
sa 3,7 ., YCB110-1, N 1789
pue. 4-14, xc C-50 | 500 750
-70—ACO-240 2,1
19) To e, Ho noHHXeHHAR w s - L 7,95
(19) o 3 o oo (%)) S| =V Bo | Do | TB51
500 750
pic. 4-14, 8
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4-4-~8. Continuation

(2) Paceerune ycnoalu (3) Pacvernne nponerss, & g?g)xon (10)
(1) @ Y | (®)Y (D | B | s | e
- Tun 4 ycrossve oGosmaveue ITposon Pafio 70 cena | 8
“Tpoe AoaeARo- » é Ll 8
om = weman, ke | 3
[ > *
(20) * Anxepuan yraosas op- | AC-7T0—ACO-240 | I—-IV | — | Do | lo 2,1 | 782
— HOUENHAs HA OTTAXKAX R | — C.80 500 750 1521
yrox nosopora no 60° Ho
noHHWeHnaR Ha 4 o,
YCB110-5, puc. 4-14, 3
- (21) Konuesan onnouemnan |~ AC.70—ACO-240 v | — | 1o o 2,1 |70
l;g o;:n:(:ago H'a yroa no- C-50 500 750 1967
KCB110-1, puc. 4-14, u
(22) Mpowenyrouan iayx- AC-T0 I 250 | 280 | 310
nensas, AHOCTOH-
was, HB110-2, . C50 S Riad Modl ol I
puc. 4-14, © AC-95 I 260 | 245| 325 181 |55
C-50 - L 220 | 2457} 275 52!
AC-120 I 275 | 220 275
~C5- mo| 20| 20| 275 | - _.
To e, I16110-4, AC-120 I 275 | 335 | 345
2pue,’ 414, 4 <50 I | 250| 335 315.
AC-150, I 275 | 305 | ‘345
<50 L | 260 35| B0 | g5 |
' . AC-185 . I 975 | 285 345 | 422 |
C-50 1l 275 | 285 | 345
ACO-240 1 275 | 275 330
- “—cE it 275 | 275 | 330
(24) To e, TBI06, | AC-70 I | 135 185 | 170
pHc. 4-14, G50 v 110 | 145 135
) AC-95 m | 150 175 185 167 | g
o <5 v | 125| 40| 1585 | sz |5
AC-120 . 11 170 { 160 210
<5 v | 45| 130 180
(25) To e, 11B6110-8, AC-120 I 210 | 260 260
puc. 4-14, x <5 v | 180 210| 225
: AC-150 T | 225| 250 | 280
<50 v | 19| 205| 240 | g5
w® |75
AC-185 1L 235 | 240 295
- 50 Iv | 205| 200 255
ACO0-240 . III 240 | 235 295
C-50 v 2151 195 245
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Key:
t — Russian C is equivalent to English S
(1) -~ Type and nomenclature
(2) ~ Estimated conditions
(3) -~ Effective spans
(4) - Conductor/Cable

(5) - Ice area

(6) - Overall span

(7) -~ Wind span

(8) — Weight span

(9) - Material expenditure, concrete, m® /metal, kg

(10)- Mass, t

(11)- Intermediate single-circuit free-standing, PB110-1, fig. 4-14, g

(12)~ Same, PB110-3, fig. 4-14, b

(13)- Same, PB110-5, fig. 4-14, c

(14)- Angle-suspension single-circuit with guy and deflection angle up to 8°,
PUSB110-1, fig. 4-14, d

(15)~ Angle-suspension single-circuit with guy and deflection angle up to 8°,
PUSB110-1, fig. 4-14, d

(16)- Intermediate straddle single-circuit free-standing PSB150-1, fig. 4~14, e

(17)- Anchor-angle single-circuit on guys with a deflection angle of up to 60°,
UB110-1, fig. 4-14, f

(18)-~ Same, but elevated 3.7 m, USB110-1, fig. 4~14, g

(19)- Same, but lowered by 2 m, USB110-3, fig. 4-14, A

(20)- Anchor-angle single-circuit on guys with a deflection angle of up to 60° but
lowered by 4 m, USB110-5, fig. 4-14, kK

(21)~- Dead-end single-circuit on guys with a deflection angle of up to 60°,
KSB110-1, fig. 4-14, <

(22)- Intermediate two-circuit free-standing, PB110-2, fig. 4-~14, j

(23)- Same, PB110-4, fig. 4-14, k

(24)~ Same, PB110-6, fig. 4-14, 1

(25)- Same, PB110-8, fig. 4-14, m

Notes:

1. Towers developed by the North-West Branch of Energoset'proyekt in 1969 for wind
regions I-III.

2. Length of the supporting insulatcr is taken to be 1.3 m.

3. The effective overall spans for anchor-angle towers are usually the same as for
the corresponding intermediate towers. The maximum values for the wind and weight
spans for these towers are indicated in the installation diagrams, depending upon

the type of conductor and the ice region.

4, The maximum angle of deflection on PUSB110-1 and PUSB110-3 towers for ASO~240
conductors in ice region IV is 6°.

5. The PUSB110-1 tower can be installed without guys with the following values for
the deflection angles:
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Type of Ice area
Conductor
I II III v
AS-70 8° 8° 8° 8°
AS-95 8° 8° 6° 50
j AS-120 4° 4° 3° 2°
AS-150 4° 4° 2° 1°
AS~185 3° -3° 1° 0°
AS0~240 2° 90 0° 0°
4-4-9. Standardized 150-kV Reinforced-concrete Towers
''''' bl ) LO) — g
(1) 2 Ypecaeme yenossn  ((§)Pacaemsie nponert, % Pacxon Aerepuancs | (12)
Tum # ycaomioe c6oauenue 3) i | S0 &,z% aicsc) &AQJ!)I. QX\L’? ,M:'ceu.
) Tposoxn ronoaen- | pHT- poRt m » .
ROCTH muft |
(13) Mpomexyrounas omvonen- | AC-120 +| I 950;| 320 | 310
Haf CBOSOAHOCTORILAH, II 230 320 | 285
T16150-1, puc. 4-15, a 1t 190;| 265 235
. v 165 | 230 | 205 032 | 181 5.3
- AC-150 1 0| a5 a0) | '
- 11 245 345 | 305
i 205 | 2851 255 |
v 180 { 230°|' 275
(14) Tipomexcyrosnas onmsouen- | AC-185 1 250 | 350 | 310
naa csoBoxHoCTOALAN, . 11 250 { 320 | 310
16150-1, puc. 4-15, a it 215 | 2801 270
v 190 | 220 | 235
0,32 1,81 5,32
ACO-240 1 245 | 3351 305 ’
11 245 | 335 305
I 225 | 260 | 280
v 200 | 205 | 250
(15) TipoMexyTounas nAByxmen: AC-120 1 250 | 325 | 310
Ran CBoGOAHOCTORIUIAS, 11 235 | 325 ] 295
M6150-2, puc. 4-15, 6 111 190 { 260 | 240
v 165 { 210 | 205
AC-150 1 250 | 250 | 310 —
: 11 245 { 280} 305
188 2051 250 | 255
v 180 | .205 | 225 |- .
. 0.6 |252| 7.6
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4-4-9. Continuation

FOR OFFICIAL USE ONLY

LOD

2 )Pacvemie yeaomn (5 ) Pacuernre nponerw, &

(1) PacxoR Mérepuance | (12)
Tun 8 ycaomnoe oBosuaveHHe (3) fihda | (B9, @J, (LQ)M (hd) M,',fc”'
Tposoa roxonese | puT- o m | e
| BocTw Huft
AC-185 I. 250 | 256| 310
11 250 | 2565| 310
111 215 | 240 | 270 -
v 192 200| 235
ACO-240 1 245 | 250 | 305
It 2451 250 | 305 ‘
111 225 | 2351 280
v 200] 195| 245
(16) TIlpomemyrosuas oasomen- | AC-1%) 1 350 | 490 | 435
Haa cBoGOAHOCTOAWIAR UOp- I 305 | 425| 380
TanpHan, [ICB160-1, 1 255 | 356 | 320
puc. 4-14, 0 v 214 | 300 | 270
AC-150 I 350 | 490 | 435
11 325 | 435| 405
I 2751 355 | 345 0,36 |3,31] gg3
v 235 | 285| 295 '
AC.185 ( I 350 | 490 | 435
11 335| 470 420
111 285 | 345 | 355 B
L v | 2% 20| 310
MNpomexyrounan omsouen- | ACO-240 1 345 | 460 | 430
an Has  CcBOGOAHOCTORIIAR NOP- I 340 | 460 | 425 0,36 |3,34( 8,63
TanbHas, [ICB150-1, m 295 | 330 370
puc. 4-14, 0 v 260 | 265 | 325

Key:
+ - Russian C is equivalent to English S
(1) - Type and Nomenclature
(2) - Estimated conditions
(3) - Conductor
(4) - Ice area
(5) - Effective spans, m
(6) - Overall span
(7) - Wind span
(8) ~ Weight span
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(9) - Material expenditure

(10)- Metal, t

(11)- Concrete, m

(12)- Mass, t

(13)- Intermediate single-circuit free-standing, PB150-1, fig. 4-15, a

(14)- Intermediate single-circuit free-standing, PB150-1, fig. 4-15, a

(15)- Intermediate two-circuit free-standing, PBL50-2, fig. 4-15, b

(16)~- Intermediate single-circuit free-standing straddle, PSB150-1, fig. 4-14, e
(17)- Intermediate single-circuit free-standing straddle, PSB150-1, fig. 4-14, e

Notes:

1. Towers developed by the North-West Branch of Energoset'proyekt in 1969 for wind
region III and for suspending the $-50 cable.

2. Length of supporting insulator is 1.7 m.

22,8

Fig. 4-15. Standardized 150-kV Reinforced -concrete Towers

4-4~10. Standardized 220 and 330-kV Reinforced-concrete Towers

(1) (2) PacqeTRbie yCa083s (3) PacgeTtnne ﬂﬂtfﬂ- » ‘(P‘z%:‘n (1)
6 7 8 MATEPER" | Macca,
Tun m ycacenoe o0csKaverme {'ﬁgnn SA%ZI l'n(du;'r (7 B(Qco) S a8 m
. Tpoc piiial ) Berpoeod | poft werans, 1
(11) Tipoweswyrossan omo- | 2XACO-300% | 1 335 360 | 420
uennp:s c%uocroamn -0 | . .33 360 420
nopransias _ mas Bl 118 295 340 | 370
330 s, I1B330-1, . v 265 . 305 330' . .
puc, 4-16, a . ) i?? 15,02
9% ACO-400 1 335 | 3% | 420
'Lc_."/T— I 335 | 335 | 420
. 1l 300 320 375
v 285 355
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4-4-10. Continuation

(1) (2) Pacucimme yc;m»nu"; (3)Plc'|;-muo npone b, M “ (191'2’((11 I (10)
),
CEEEORECHECHICIE M
T # ycaosnve oBo:uvieine Npoany Pafn Tabapit- Beco- 6‘3{:"“',1 oes
“Tpoc rononea- ) Betpwoft | gop il
H CTH MeTaaa, xe
|
(12)  ripomexyrounan oawo- ACO-300 I 320 445 400
uenHas CBN’0HOCTORULAs 70 I 320 445 400 |
noprafibkas  4as . 111 285 375 355
220 xs, TCB220-1, pue. v 255 295 320 :
4-16. ¢ 3.62 1 0,57
429 '
ACO-400 I 320 445 400
C70 Il 320 445 400 .
1 305 345 380
v 275 275 345
(13) Tpomexyrounan oawo- | ACO-300 I 290 360 360
UenHas CROGOAHOCTORIUAR “C70 I 290 360 360
pas BJI 220 ks, 116220-1, 111 . 260 280 325
_ pue. 4-16, 8 ’ v 230 230 285
252 | 6,45
ACO-400 I 290 315 360 | 447
~Cc70 1l 290 315 260
11 280 270 .| 340
v 220 225 275

Key:
+ = Russian C is equivalent to English §
(1) - Type and nomenclature

(2) - Estimated conditions
(3) - Effective spans, m
(4) - Conductor/Cable

(5) - Ice region

(6) - Overall span

(7) - Wind span

(8) - Weight span

(9) - Material expenditure, concrete, m®/metal, kg

(10)- Mass, t

(11)~- Intermediate single-circuit free-standing straddle for 330-kV overhead lines,
PB330-1, fig. 4-16, a

(12)- Intermediate single-circuit free-standing straddle for 220-kV overhead lines,
PSB220-1, fig. 4-16, b

(13)~ Intermediate single-circuit free—sFanding for 220-kV overhead lines, PB220-1,
fig. 4-16, c

Notes:

1. Towers developed by the North-West Branch of Energoset'proyekt in 1969 for wind
regions I-TII.
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2. Length of supporting insulator is 3.4 m for 330-kV towers, 2.4 m for 220-kV
towers.

3. When using PB220-1 towers in ice region IV with AS0-400 conductors, the height
of the lower cross-piece over the ground is 14.5 m. It is 16.0 m in all other

} cases. . VO .
e el e Son § :_'
R - SN
3 ﬁ 3 - 1 AN
N L ! { PO
) e v o i PR S
T \‘>l< ol bl = a S
g e & I e -
7 SAE Nzl ® C 3
/ 1\

. 4 . N . ' -
‘ . . ; L,‘ .
: : a) ' N b) - c) . T
Fig. 4-16. Standardized 220 and }30—kV Reinforced-concrete Towers

4~4-11. Standardized 500-kV Reinforced-concrete Towers

‘ (2)  Paciernme ycaomus (B) racyetnmie upancini, # (IJ."O‘(A1
e @ ORIOEIVICEIOEE S
RN H yCAuBlLE 06 aHaveHie Paflod Pafior Taba- | pe Beco- bc.r‘ .
TNposoa rosoaeaso- | no serpy | BT, s | R 75?:1”;
(11) IMpomexyTounas oaxoucn- 3XACO-330_+ B 380 | 380 475
R Tis500-1, | om m | 310 30| 425
v 300 300 375
- . 11 370 | 370 460
m V-V 330 | 330 410
IV 290 290 360
- ‘ 3XACO-400° | 11 - | 385 %85| 480
S m | 30| 350 43
v 4 315 316 395 5.1 _3
_, 3,58
1 380 | 380 475
n Iv.v 345 | 345 425
v 310 | 310 385
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4-4~11. Continuation

Key:

1 -
(2) -
3) -
4) -
(5) -
(6) -
n -
(8) -
9 -
(10)-
(11)-

Russian C is equivalent to English S
Type and nomenclature

Estimated conditions

Effective spans, m

Conductor

Ice region

Wind region

Overall span

Wind span

Weight span

Material expenditure, concrete, m® /metal, t

Intermediate single-circuit on guys, PB500-1, fig. 4-17, a
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) (2)  Paceemusie yeaosan (3) Paceernnie nposersl, 4 Fed32
(1) 4 6 MaTepHs-
o e | O | G | D (RS | E
en-
powo; BAoeR »etpy ::i polt  molt werann,.
3ACO-500 11 355 | 355 435
n 11 325 | 325 405
v 295 | 295 370
i 350 | 350 | 435
RIS Iv-v 3201 320° 400
v 290 | 290 360
12) Auxepuas yraoeas Tpex- . =
( )C'roelmaa Ha o’r‘rmxuaxp Ha 3XACO-330 I 450 | 450 570
roN  noeopota po  60°, m 1 400 | 400 510
B500-1, pue. 4-17, 5 v 355 | 355 | 450
|| 440 | 440 555 .
I I\'AY 390 { 390 495
v 345 | 345 5 7,8
%) B
3XACO0-400 I 460 | 460 580
' : HI 10t 410 | 410 525
v 370 | 370 470
11 450 | 450 570
o m Iv-V 405 | 405 515
v *365 | 365 465
Auxepran yriiorss Tpex- [ 3)ACO-500 11 i 425 | 425 530
(13) CTOEYHAS Ha OTTAKKAX Ha 111 385 | 385 485 10.75
ron nosopora pmo {60°, v 350 | 350 445 _;5.
B500-1, puc. 4-17, 6 1 V=V 420 | 420 526 7.7
11 380 | 380 480
v 345 | 345| 435
1
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(12)- Anchor-angle three-support on guys with a deflection angle of up to 60°,

UB500-1, fig. 4-17, b

(13)- Anchor-angle three-support on guys with a deflection ang

UB500-1, fig. 4-17,p

Notes:

le of up to 60°,

1. Towers designed by the Energoset'proyekt ODP [expansion not provided] in 1970.

2. Towers designed to support two $-70 cables.

3. Length of supporting insulator is 4.5 m.

4. For wind regions IV-V the velocity head is taken to be 80 kgs/m? or 36 m/s.

gle of
flection

w
‘ O -
cu-+ V6§ S
- . Y
- Vi = - N
w2 s [Tolle |8 -3 cq-y sy | -
. . i
\ ' N
'3\ Y-+ § <
2 ~
LS oad8
—
| b
Ji 1 -] 35 L Lo S Lizo> 4 a5 | oo-ne
z 26 0.4 12,0 120 &0 75°-45°
' 746 12,0 120 17| _#5°-60°_
a) ' b) : )

Fig. 4-17. Standardized 500-kV Reinforced-concrete Towers

4-4-12. Standardized 35-kV Steel Towers

(1) (2)Pacsernme yenosan (3) Paceetibie nponetn, & - (9)
Macca,
THI R ycsi0BHOe 0GO3HAYEHHE ﬂ(pgn?m p:lésni‘;‘w eu . _'J_BE‘Z)ZBOR ,BQSO)R 3 m
(10) TMpomesyrounasn ommouentas | AC-70 T I £295 .| 295 370
ceoGoaHocronwan, I135-1 II 235 295 295
(puc. 4-18, a) I 180 295 225
. 1A% 145 295 180
1,83
AC-95 I 310 310 390
. I 255 310 320
I 195 310 245
v 165 310 205
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4-4-12, Continuation

%) (Z)Pmmﬁe“y'aom (5) Pacventue nponerst, # 9)
TN ¥ yesionnoe ofosmaneise 3) n“‘ . 7 8 Maccs,
gm P:,.Am%-,": “L’}K" sc'rgonoﬂ aﬁmzo- m

(11) Tponexyrowas omiouenuss | AC120+ | I 3% | 3% | 405
)c nHocTosmas, 1135-1 Il 290 325 | 365
(puc. 4-18, aj . 111 225 325 280

! v 190 325 240
‘ 1,53
ACO-150 1 .| 33 330 410
1T 310 330 390
i 240 330 300 -
v 210 330 260 _

(12) MexyTOuHas  aByXuenHas AC-70 I 275 275 345
caoboasocroswasn, I135-2 1 220 275 275
(puc. 4-18, 6) 1 160 275 180

v | 125 275 155
AC-95 1 290 290 360

n {1 240 290 300

I 165 290 205

v 140 290 175~

- * 1,87

AC-120 ' 1 305 305 380

11 270 305 340

111 190 305 240

v 165 305 205
AC-150 1 305 305 380

It 290 305 360

i 210 305 260

v 180 305 25 |

(13) Anxepnas yraosas oprouentas | AC-70—AC-150 I-1v - - - 3,05
cBOGO/IHOCTOSILAA HA Yrodl MOBO- :
pora go 60°, Y35-1 (puc.

4-18, )8

(14) Ankepuas yraosas msyxuen- | AC-70—AC-150 I o e 4,95
Haf CBOGONHOCTOAWAs H8 YroJ ‘ L
nosopota g0 60°, ¥35-2
(prc. 4-18, 2)

(15) TlioMexyTouHas NOHWWEHHAS, AC-70—AC-150{ HI—IV - - - 1,68
An(guenuaﬂ ¢Bo6OAHOCTOALLASR, . o
NC35-2 (puc. 4-18, d)

’ -205 290
MpomMexxyTounas Asyxtensas AC-70 il 145

(16 )cnoGonnoc'mnmaﬁ LAR  TOPHHIX v 120 170 240

paforos, [IC36-4 (puc. 4-18, €) - -
AC.95 m | 10 | 225 | 30 | 915
v y135 190 270 K
AC-120 m | s %0 | 370
. v 1556 215 31

(17) TlpomesxyTounan Asyxuenuas AC-150 1 200 280 400 2,15
CBOGOAHOCTONILUAS AR FOPHBIX v 170 240 340
paiionos, I1C35-4 (puc. 4-18, €)
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Key:
+ - Russian C is equivalent to English §
(1) - Type and nomenclature
(2) - Estimated conditions
(3) - Conductor
(4) - Ice region
(5) - Effective spans, m
(6) - Overall span
(7) - Wind span
B (8) - Weight span
(9) - Mass, t
(10)- Intermediate single-circuit free-standing PD35-1, fig. 4-18, a
(11)~ Intermediate single-circuit free-standing PD35-1, fig. 4-18, a
(12)- Intermediate two-circuit free-standing P35-2, fig. 4-18, b
(13)~- Anchor-angle single-circuit free-standing with an angle of deflection of up
to 60°, U35-1, fig. 4~18, ¢
(14)- Anchor-angle two-circuit free-standing with an angle of deflection of up to
- 60°, U35-2, fig. 4-18, d
(15)- Intermediate lowered two-circuit free-standing, PS35-2, fig. 4-18, e
(16)~ Intermediate two-circuit free~standing for mountainous regions, PS35-4,

fig. 4-18, e

(17)~ Intermediate two-circuit free-standing for mountainous regions, PS35-4,
fig. 4-18, e

Notes:

1. Towers developed by North-West Branch of Energoset 'proyekt in 1969 for wind
region III, except for tower PS35-4, which is designed for wind region V.

2. All towers are designed to carry the S-35 cable.

3. The height of the lower cross-piece on the P35-1 tower in ice regioms I and II
ig 15 meters, and 14 m in ice regions III and IV. For the P35-2 tower, the heights
are 14 and 12 m, respectively.

4. On cable sections of 35-kV overhead lines with AS-150 conductors, the spans must
be greater than 240 m in ice region I, 180 m in ice region II and 120 m in regions
III and IV. )

5. A1l 35-kV towers are erected without cable supports. Cable supports are ordered
separately.

6. The effective overall spans for anchor-angle towers are the same as for the cor-
responding types of intermediate towers.

7. The length of the supporting insulators is 0.8 m in wind region III and 0.9 m
in wind region V.

8. The values for the wind and weight spans for the lowered PS35-2 tower are the
same as for the P35-2 tower. The values for the overall spans for this tower are
indicated in the installation diagram.
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B 9. The maximum deflection angle for lines ir. wind region V and ice regions III and
IV on U35-1 towers with AS-150 conductors and a lightning-protection cable is 1lim-
ited to 48°. On the U35-2 tower it is limited to 50°.
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Fig. 4-18. Standardized 35-kV Steel Towers
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Fig. 4-19. Standardized 110-kV Steel Towers
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Fig. 4-19. Standardized 110-kV Steel Towers
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{puc, 4-19, x) ’
(24) To we TIC110-6 AC-70—ACO-240 (NI w IV | III -] - - 3,39
{pc. 4-19, H) .
(25) Mpomexcyrounas nonu- | AC-120-ACO-240 | I u Il 415 —_ — — 2,46
JeHHas OAHOUENHAR Ha :
orraxxax, [1C110-7
(pHe. 4-19, 0)
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4-4-13, Continuation
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uenHas caoGoanocToAIas v ' Tyci10-
AN TOPHKIX  YCJiOBHE, (33)
T1C110-9 (puc. 4-19, &)
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Russian C is equivalent to English §

Type and nomenclature

Estimated conditions

Conductor

Ice area

Wind area

Effective span, m

Overall span

Wind span

Weight span

Mass, t

Intermediate single-circuit free-standing P110-1, fig. 4~19, a

Same, P110-3, fig. 4-19, b

Same, P110-5, fig. 4-19, ¢

Intermediate two-circuit free-standing P110-2, fig. 4-19, d

Same, P110-4, fig. 4-19, e

Same, P110-6, fig. 4-19, f

Intermediate two-circuit free-standing P110-6, fig. 4-19, f

Intermediate single-circuit on guys, P110-7, fig. 4-19, g

Anchor-angle single-circuit free-standing with a line deflection angle of up
to 60°, Ul10-1, fig. 4-19, &

Anchor—angle two-circuit free-standing with a line deflection angle of up to

60°, U110-2, fig. 4-19, ©

Intermediate lowered single-circuit free-standing, PS110-5, fig. 4-19, J

Same, PS110-5, fig. 4-19, k

Intermediate lowered two-circuit free-standing, PS110-4, fig. 4-19, I

Same, PS110-6, fig. 4-19, m

Intermediate lowered single-circuit on guys, PS110-7, fig. 4-19, n

Angle-suspension single-circuit free-standing with a deflection angle of up

to 10°, PUS1l0-1, fig. 4-19, 0

Angle-suspension two-circuit free-standing with a deflection angle of up to
10°, PUS110-2, fig. 4-19, p

Same as for PUS110-1 towers

Anchor-angle dividing single-circuit free-standing US110-7, fig. 4-19, q

Same, but two-circuit, US110-8, fig. 4-19, r

Anchor-angle single-circuit free-standing with horizontally disposed conduc-
tors, US110-3, fig. 4-19, 8

Intermediate single-circuit free-standing for mountainous regions, PS110-9,

fig. 4-19, ¢

Same as for PUS110-1 towers

Same, but two-circuit, PS110-10, fig. 4-19, u

Same as for PUS110-1 towers

Intermediate single-circuit on guys for mountainous regions, PS110-11,

fig. 4-19, v
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Notes:

1. Towers developed by the North-West Branch of Energoset'proyekt in 1969 and de-
signed to carry the $-50 cable.

2. Effective overall spans for anchor-angle towers are the same as for the corres-
ponding intermediate towers.

3. When AS0-240 conductors are carried on Ul10-2 towers and there is a difference
in the stresses on the tower, the overhead-line deflection angle is limited to 50°
in ice region II and 48° in ice reglons III and IV. In the absence of a stress
difference, the angle is limited to 58° in ice region II and to 50° in ice regions
III and IV.

4. The length of the supporting insulator is taken to be 1.3 m.

5. U110-1 and U110-2 towers can be utilized as dead-end towers. In this case, the

deflection angles permitted on dead-end towers are indicated on the tower-installa-
tion diagrams. In cases where the deflection angles on the dead-end towers exceed

these values, the towers are erected not on the bisector of the angle, but with

a limiting angle relative to the line. This angle is indicated in the installation
diagram. In these cases, it is necessary to check the aerial spacing from the con-
ductor to the tower.

6. P35-1 towers must be used as lowered intermediate towers in ice regions I and
II for AS-70 and AS-95 conductors and P35-2 towers with cable supports must be used
in ice regions III and IV.

7. Extended intermediate towers are erected by using normal towers with 4-m exten-
sions. Extended anchor-angle towers are erected by using normal towers with one
9-m or two 5 and 9-m extensions. The extensions are ordered separately.

8. The deflection angle on PUS110-2 towers must not exceed 8° when carrying
AS-185 or AS0-240 conductors.

9. The limiting line-deflection angle in wind region.V and ice regions III and IV
for U110-1 towers with ASO-240 conductors and a lightning-protection cable is re-
stricted to 55° and to 45° for U110-2 towers.

10. The lowered PS110~7 tower can also be used on 150-kV overhead lines.

11. Special anchor-angle towers with a deflection angle of up to 60° (US110-5 and
US110-6) and intermediate towers (PS110-13) have been developed for installation

under city conditions. These towers have a narrow base and are designed to carry

AS-70 to AS-240 conductors in ice regions I-IV (anchor towers) and in ice regions
I and II (intermediate towers).
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4-4-14, Standardized 150-kV Steel Towers

. (2) éacnu-nue yeomis % () Pacvernme mposerit, ¥ ° 10)
4 ) ) o () 3
o e e | oy | e ] AR | e [ | | T
[N R s
11) MpomexyTounan ORHO- AC120 + | - J1 m {,x38 385 | 400
e A A
- . 420, a
TIIS0-1 (pre. 4-20, 4) v 235 | 385 | 295
AC.150 I 111 385 385 | 480
11 350 385 440
Il 295 385 | 370
v 255 385 | 320 2.7
AC-185 1 I 385 385 480
I 365 385 | 455
I 315 385 390
) v 270 385 | 340
© ACO-240 I 1 380 380 | 475
11 370 380 | 460
I 320 380 400
v 280 380 | 350
(12)To e aByxuenHas, AC-120 I I 385 385 | 480 -
I1150-2 (puc. 4-20, 6) 1 335 385 | 420
1T 275 | 385 | 1345
v 235 385 | 295
AC-150 I I 385 370 | 480
1 350 370 440
I 295 370 | 370
v 255 370 | 320 3,03
AC.185 I i 385 330 | 480
11 365 330 | 455
131 315 330 390
v 270 330 | 340
ACO-240 1 11 380 320 475
11 370 320 | 460
1 320 320 | 400
v 280 320 | 350
13 Me)i(y‘rouulan onHO- AC-120 1 1 445 445 555 .
( ue’x-i‘g:n Ha OTTAXKAX, 1 375 445 | 470
I110-7 (puc. 4-19, x) :
-AC-150 I e 445 .| 445 555
1t 400 | 45| 500. -
2,75
AC-185 1 I 445 445 555
II ’ 415 445 520 -
ACO-240 I I 440 440 | 550
Ir 420 440 525
¥ . AC-120 11 \ 305 430 | 610
TlpoMexyTouHaA OHO .
(Mlzem‘l):ﬁ nayor'r;mxax ANR v 260 365 520 514
FOpHEIX YCJIOBHA, AC-150 .
. . 4-19, ; 111 v 325 450 | 650
ridiio.1 (e 4 v 280 | 39| 60
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4-4-14. Continuation

Key:
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(15)-

Notes:

1. Towers designed by the North-West Branch of Energoset'proyekt in 1969 to support

(2)  Pucwcinsie yeaosun

. ) PacueTnnie nponeTst, X 1 0
1 : )
Tun g ygno)uuoe 0603naYeHHe p{é) ro- r.&,m., sﬁ% (g,)o. ‘S‘af,:')‘
(3)Mpasoa AoAEAHOCTH| HuA soft . Boft
(15)TpomeskyTounas oamo- AC-185 I 32 450 | 650
uenHas Ha OTTAMKAX AJA 1A% 300 420 | 600 314
TOPHBEIX YCA0BHA, '
NCLI0-11 (puc. 4-19, g) ACO-240 111 355 500 [ 710
v 310 430 | 620

Russian C is equivalent to English S

Type and nomenclature

Estimated conditions

Conductors

Ice area

Wind area

Effective spans, m

Overall span

Wind span

Weight span

Mass, t

Intermediate single-circuit free-standing, P150-1, fig. 4-20, ¢

Same, two-circuit, P150-2, fig. 4-20, b

Intermediate single-circuit on guys, P110-7, fig. 4-19, ¢
Intermediate single-circuit on guys for mountainous regions, PS110-11,
fig. 4-19, p

Intermediate single-circuit on guys for mountainous regions, PS110-11,
fig. 4-19, p

the S-50 cable.

2. Anchor-angle towers for 150-kV overhead lines are used in the same manner as

for 11

3. At

0-kV overhead lines (see 4-4-13).

overhead-line deflection angles of more than 26°, supporting insulators must

be carried on anchor-angle towers in order to enclose the circuit conductors.

4. The length of the supporting insulator is 1.6 m.

5. The PS110-7 tcwer can be used as a lowered intermediate tower.

6. The

P110-5 and P110-6 towers with extensions can be used as extended intermediate

towers,
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7. The U110-1 and U110-2 towers with one and two exten

intermediate towers.

8. The US110-7 and US110-8 towers can be used a
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gions can be used as extended

s dividing anchor-angle towers.

9. The PUS110-1 tower can be used as a single-circuit angle-suspension tower.

20

Fig. 4-20. Standardized 150-kV Steel Towers
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4-4~15. Standardized 220-kV Steel Towers

(9 Pecoemmie ycaosus (5) Pacerniie nponeTH, X )
(L ) RO
Tua & yenostcé ofoetagensie 9 - ’
k (3) Mposon f;,.?m:r" “&u% “Berposolt | Becoso mi
(10) Mpomexyrousan omwonendan | ACO-300 + I 475 475 595
Ha orTTsmkax, [1220-1 . 1 465 475 580
(pHc. 4-21, a) 1l 415 475 . 520
v 360 475 450 .
3,75
ACO-400 1 475 475 595
11 475 475 595
HI 435 475 545
v 390 475 490
(11)TlpoMexcyrounan _oauouennas CO-400 1 475 475 595
°z°°°‘“‘°"°"ma"v 1220-3 (puc. A 11 475 475 595
4-21, 0) 1 475 475 545 | 4,85
v 475 475 490
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4-4-15. Continuation

PacveTiic nposeTH, s

(1) (2)Pacuetunie ycaomuu (5) 9)
Th1 H yeaosiue 0603Havenne . ) (7) (8) Macas,
3) Tipceon, n':fﬁ)m:gm r«g&%’ BeTtponoft Becosof "
POMEIKYTOYHAR  ABYyXUenHaa ACO-300 I 425 425 530
(lczgcr)lﬂoruocromuan. 1220-2 ) I 420 425 525
dpuc. 4-21, @) : il 375 425 470
v 330 425 415
B 6.32
ACO-400 1 425 425 530
11 426 425 530
11 390 425 490
v 355 425 440
' AnxepHo-yrionast oaHouensas ACO-300 ;
(13-3 ONHfIM TPOCOM HA Yroa mnoBo- ACO-400 -1V - - - 8.8
pora no 60°, ¥220-1
{puc. 4-21, 2) -
(14) To e, no ¢ gByma rpocamu\. ACO-300 —IV
# TOPH3OHTaNbHHM  pacnonowe- || ACO-400 a - - - 7.3
HiieM nposojos, ¥220-3
{puc. 4-21, 0)
15 i 30
( )Auxepno yraosan AByXuenuas ACO-300 —IV _ _ . 14,74

Ha yron nosopota jo  60°, ACO-400
¥220-2 (puc. 4-21, ¢) .

b e

Key:

+ Russian C is equivalent to English §
(1) - Type and nomenclature
(2) - Estimated conditions
(3) - Conductor

(4) - Ice area

(5) - Effective spans, m
(5) ~ Overall span

(7) - Wind span

(8) - Weight span

(9) -~ Mass, t

(10)- Intermediate single-circuit on guys, P220-1, fig. 4-21, a
(11)- Intermediate single-circuit free-standing, P220-3, fig. 4-21, b
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(12)~ Intermediate two—circuit free-standing, P220-2, fig. 4-21, ¢

(13)- Anchor-angle single-circuit with one cable and a deflection angle of up to 60°,
U220-1, fig. 4-21, d

(14)~ Same, but with two cables and horizontally disposed conductors, 1220-3,
fig. 4-21, e

(15)~ Anchor-angle two-circuit with a deflection angle of up to 60°, U220-2,
fig. 4-21, f

Notes:

1. Towers designed by the North-West Branch of Energoset'proyekt in 1969 for wind
region III.

2. The length of the supporting insulator is 2.4 m. The lightning-protection cable
is the 5-70.

3. The U220-1 and U220-2 anchor-angle towers can also be used to support two cables,
using a special cable support for two cables.

- 4. The tension in the 1ightning-protection cable must not exceed 40 kgs/mmz.

5. All anchor-angle towers can be used as dead-end towers. In this case, the de-—
flection angles are indicated in the tower-installation diagrams. In cases where
the deflection angles on dead-end towers exceed these values, the towers are erected
not on the bisector of the angle but with a limiting angle relative to the line,
indicated in the installation diagram. In these cases, it is necessary to check
the values for the aerial separation between the conductors and the tower.

6. At deflection angles of more than 21°, it is necessary that supporting insulators
be carried (on the outside of the deflection angle) on the upper cross-piece of
U220-1 towers and the upper and lower cross-pieces of U220-2 towers in order to
enclose the circuit conductors.

7. The effective overall spans for anchor-angle towers are the same as for the cor-
responding types of intermediate towers.

8. Special lowered intermediate towers have been developed: the PS220-1-~on guys,
lowered by 9 m; free-standing PS220-3 and PS220-2 towers, lowered by 5 m.

" 9. Special intermediate and angle-suspension towers have been developed for moun-—
tainous reglons: free-standing towers (PS220-5 and PS220-6; PUS220-1 and PUS220-

- 2) and towers on guys (PS220-7) for ice regions 11T and IV and for wind region v.
10. Special anchor-angle towers with a deflection angle of up to 60° (US220-5 and

US220-6) have been developed for installation under city conditions. These towers
have a narrow base. They are designed for ice regions I-1V.
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(13)- Anchor-angle single-circuit with one cable and a deflection angle of up to
) 60°, U330-1, fig. 4-22, 4 :
(14)- Same, but with two cables and horizontally disposed conductors, U330-3,
fig. 4-22, e .
(15)- Anchor-angle two-circuit with a deflection angle of up to 60°, U330-2,
fig. 4-22, f :

Notes:

1. Towers developed by the North-West Branch of Energoset'proyekt in 1969 for wind
region III.

2. The length of the supporting insulator is 3.5 m.

3. The effective overall spans for anchor-angle towers are the same as for the cor-
responding types of intermediate towers.

4. The lightning-protection cable is the $-70. The tension in this cable must not
exceed 40 kgs/mm?.

5. All anchor-angle towers can be used as dead-end towers. In this case, the de-
flection angles are indicated in the tower-installation diagrams. In cases where
the deflection angles on dead-end towers exceed these values, the towers are erect-
ed not on the bisector of the angle but with a limiting angle relative to the line,
indicated in the installation diagram. In these cases, it is necessary to check
the values for the aerial separation between the conductors and the tower.

6. The U330-1 and U330-2 towers can also be used with two cables, using a special
cable support for two cables.

7. At deflection angles of more than 21°, it is necessary that supporting insulators
be carried (on the outside of the deflection angle) on the upper cross-piece of

the U330-1 tower and on the upper and lower cross-pieces of the U330-2 tower in
order to enclose the circuit conductors. For enclosing the circuit of the middle
phase on the U330-3 tower at amy angle of deflection, it is necessary that two
supporting insulators be carried on the upper cross-piece.
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4-4-16 . Standardized 330-kV Steel Towers

Key:

(1) -

3 -

4) -
(5) -
(6) -

(8) -
9) -
. (10) -
(-
(12)-

(2) Puqemﬁ;.ycnusu (5) PacyeTHNE TPOSETH, M Qg)c
s ' M 1@ ;
Tun w y¢ (\ Jx (BusHAYCHNE (3) npwon ’éﬁ}. ro- r,é:?';)r. " éecc?mn onopk, m
\ | pouexcyTosHas omHonen- 2XACO-300 I 450 565
09)& cpoboaocTOALILAN 11 440 450 550
. 30-3 (puc. 4-22, a) Il\lll 288 480
. 4 2
425 6,37
2XACO-400 I 450 565
1I 450 450 565
31 410 515
v 370 465
( 11% TpoMexyToynas ORHoOUEn- 2 ACO-300 I 450 : 565
nas Ha orrakkax, I1330-5 It 440 450 550
(puc. 4-22, 6) I, | 385 480
) v 340 425
4,6
2ACO-400 I 540 565 .
II 450 450 565
It 410 615
v 370 465
(12) MponexyTousas AByXuemn- 2XACO-300 1 395 495
wan csoGoanocronwas, [1330-2 11 390 490 -
(puc. 422, o) g 11 340 395 425
) , v 305 380
10,27
2%XACO-400 I 395 495
: , I 395 395 495
. - I 365 455
v 330 415
'y AHKepHO-YTAOBas OJHOlEeIn- 2XACO-300
(1323n c gjmmu TPOCOM Ha yrod 2 ACO-400 -1v - - - 13,16
nosopota g0 60°, Y330-1
(puc.- 4-22, 2)
To %e, HO € ABYyMS TpO- 2X ACO-300 ] L,
Qg [OPHIOHTAMBHLM Pac- 2% ACO-400 =1V - - - 10,64
nooKEHKEN NPOBOAOB, .
¥330-3 (puc. 4-22, 0)
AnKepHo-yIiiopas ABsyxuen- 2XACO-300
(152‘“ K2 yron TOBOpOTa JO 2 ACO-400 I—1v - - - 23,02
60°, ¥330-2 (puc. 4-22, &) . '
Russian C is equivalent to English §
Type and nomenclature
Estimated conditions
Conductor
Ice area
Effective spans, m
Overall span
Wind span
Weight span
Mass of tower, t
Intermediate single-circuit free-standing, P330-3, fig. 4-22, a

Intermediate single-circuit on guys, P330-5, fig. 4-22, b
Intermediate two-circuit free-standing, P330-2, fig. 4-22, ¢
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Fig. 4-22. Standardized 330-kV Steel Towers
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Fig. 4-23. Standard 500-kV Steel Towers

1 - Conductor attachment points
2 - Cable attachment points
3 - Attachment points for circuit-line insulators
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Fig. 4-23. Standard 500-kV Steel Towers
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Fig. 4~23. Standard 500-kV Steel Towers
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4-4-17. Standard 500—kV Steel Towers
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THit # ycaoBes: e oboanate wie !‘;:I({u ro- (:\xt-;,p?)cmon rafa- BOTP- Bect- Hcch,
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l'lpome)kyroquau Ha or- IXACO-400 + ' 460 466 575
<112mi 1B ! 3% ACO-500 n 5 | 425| 425 | 530 6.58
pHC a .
(1%)To we TMB-2 3%<ACO-400 i 460 | 460 | 575
puc. 4-23, a) m 55 410 | 410| 510
v 370 | 370 | 460 6.75
3% ACO-500 11 425 | 425 | 530 :
11 55 385 | 385 | 480
v 350 | 350 | 437
(13) To xe INB-3 3%CACO-400 I 450 | 450 | 560 7.37
(pHc. 4-23, &) 35 ACO-500 80 | 40| 420| 5% e
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(pHc. 4-23, &) i 80 405 | 405 | 505
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3% ACO-500 )| 420 | 420 595
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- 8,19
33C¢ACO-500 - 420 | 420 | 5%
. m 80 | 380! 380 475
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(16) To »:e%mso:)l-s 3<ACO-330 I 55 | 430 | 460 | 575 6,76
pue. 4-23,
17) IlpoMexyTOusan cBo- 3 ACO-400 n 450 | 525 655
( )duomf’:c‘roumaa p2 K v 80. 365 | 420 | 525 1149
(pre. 4-23, &) .
' 3%CACO-500 Il 420 | 485 | 605
X v 80 | 345 395| 495
3 ACO-400 I 525 | 525 | 555
a8y s e i | vo| 0 ||l s
13,93
' 3CACO-500 I : 485 | 485 | 605 :
. K v 80 | 395 305 495
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(1905 P20 Core. 498, 3 | % v 80 | _ | 420 5%
- 15,39
3% ACO-500 1 80 — | 485 605 ’
v — | 395 495
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4~4-17. Continuation

FOR OFFICIAL USE ONLY
) l'uc-u-mm yrnmnu 6 Jauna nponeta, M
I4)) (2) ( } )
THI B YCn0BHOe 0BOSHANENHC smn fo- Cxopgc-rmn rosd- m_ )&J’;Q
. (3) nposoa soneano- wanop, | putHo- | poro BOTO
) T8 xec)mr ro
(20)MIpomexyrounas yrao- 3XACO-400 I 450 [ 450 | 560
B3 Ha OTTANKAX Ha yron 1 80 405 | 405 505
a0 2°, TIYB 2 (puc. 4-23, 2) Iv 365 | 365 | 455 9 42
' 3%CACO-500 1 420 42| 52
111 80 380 | 380 475
v : 345 | 345( 430
(21)To xe wa yron 2—5°, 3ACO-400 1 450 | 450 | 560
ﬂl’BS (puc. 4-23, &) X I 80 | 405 | 405 8505
v 365 | 365 455
- 9,28
3 ACO-500 1I 420 | 420 525
111 80 380 | 380 | 475
v 345 | 345) 430
(22)Ankepran yraoBas Tpex- 3% ACO0-400 11 — | 460 | 690._.
CTOeyHas CBOGOAHOCTOS- B 55 —. | 410 615
was Ha gron o 60°, Y2 v — 370 | 555
{pnc. 4-23 e) .
I ' — 450 675 .
111 80 — 405 | 610
v — 365 | 560 6,19
3XACO-500 I _ 425 | . 640
m 55 —_ 385 580
Iv —_ 350 | 525
11 —_ 420 630
HI 80 — 380 | 570
v —_ 345 | 520
(23) To xe noBHWEHAAR Ha Pacqgg lQe yCa0BHS H JMHHbl n&onemn Te We, 4TO AR 21,4
M, Y245 (puc. 4-23, e) onophi
(251 )To m;znor;meunaﬁ Ha Pac‘iZﬁlxe ycoBHA W JUIHHBE! IDOJETOB Te iKe, HTO AMA 28,85
2 M Y2+ onopnl .
{puc.  4-23, e)

Key:
.1.
(1) - Type and nomenclature
(2) - Estimated conditioms
(3) - Conductors

(4) - Ice area

(5) - Velocity head, kgs/m®
(6) - Length of span, nm

(7) - Overall span

(8) - Wind span

(9) - Weight span
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(10)~ Mass, t

(11)- Intermediate on guys, PB-1, fig. 4-23, a

(12)~ Same, PB-2, fig. 4-23, a

(13)~ Same, PB-3, fig. 4~23, b

(14)~ Same, PB-4, fig. 4-23, b

(15)- Same, PB-5, fig. 4-23, b

(16)- Same, PB-1-3, fig. 4-23, b

(17)- Intermediate free-standing, R2, fig. 4-23, ¢

(18)~ Same, elevated 5 m, R2+5, fig., 4-23, ¢

(19)- Same, elevated 1C m, R2+10, fig. 4-23, ¢

(20)- Angle-suspension on guys with a deflection angle of up to 2°, PUB2,
fig. 4-23, d

(21)~ Same, deflection angle 2-5°, PUB5, fig. 4-23, e

(22)- Anchor-angle three—strut free-standing with an angle of deflection of up to
60°, U2, fig. 4-23, f

(23)~ Same, elevated 5 m, U2+5, fig. 4-23, f

(24)- Estimated conditions and span lengths are the same as for the U2 tower.

(25)- Same, elevated 12 m, U2+12, fig. 4-23, f

(26)~- Estimated conditions and span lengths are the same as for the U2 tower.

Notes:

1. Towers developed by the Energoset'proyekt ODP [expansion not provided] in 1968
and designed to support two S-70 cables.

2. The tower material is steel--VMSt-3 and 14G2; guys for PB-1, PB-2 and PB-1-3

towers are steel cable 15.5-140-V-8S and 21.0-120-V-SS for towers PUB2 and PUB5;
the steel casting is St-351. Tower design is galvanized bolt. Intermediate gal-
vanized welded tower designs on guys (PSl, PS1-3, etc.) have also been developed.

3. Tower weights are given before galvanizing. The expenditure of zinc is 30g/kg.
4. The greatest normal tension in ASO—330 and AS0-400 conductors is 11.3 kgs/mm .
while for AS0-500 it is 9.31 kgs/mm . The tension under average operating condi-
tions is 6.75 kgs/mm?.

5. The PB-5 tower provides for the application of supporting dead-ends. All
other intermediate towers use clamps that fix the cables with limited rigidity.

6. The U2, U2+5 and U2+12 towers can be used as dead-end and transposition towers.
For this, a special arrangement is employed for positioning the individual tower
struts. )
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Fig. 4-24. Standard 750-kV Steel Towers

1 - Conductor attachment points
2 - Cable attachment points
3 - Attachment points for circuit-line insulators
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Fig. 4-24, Standard 750-kV Steel Towers
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4-4-18, 750-kV Steel Towers
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4-4-18. Continuation
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Russian Y and C are equivalent to English U and S, respectively

Type and nomenclature

Estimated conditions

Conductors/Cables

Ice area

Velocity head, kgs/m2

Length of span, m

Overall span

Wind span

Weight span

Mass, t

Intermediate on guys, P0-750, fig. 4-24, a

Same, PO, fig. 4-24, b

Intermediate free-standing extended straddle, P-35, fig. 4-24, ¢
Angle-suspension free-standing with a deflection angle of 16°, PU-16,
fig. 4-24, d :

Anchor-angle and dead-end three-strut free-standing with a deflection angle
of up to 60°, U, UK, fig. 4-24, e

Same, extended by 5 m, UP, fig. 4-24, e

Same, transposition, UPT, fig. 4-24, f

Anchor-angle and dead-end three-strut free-standing with a deflection angle
of up to 60°, AU, height of 16 m*, fig. 4-24, g

Same, height 25 m*, AU,s, fig. 4-24, g

Same, height 30 m*, AUso, fig. 4~24, g

1. Towers developed by the Energoset'proyekt ODP [expansion not provided] for the
Konakovo-Moscow 750-kV overhead line.

2. Towers marked with an asterisk were developed for 750-kV overhead lines in the
Southern Electric Power System in conjunction with the OPD and the training section
of Energoset 'proyekt.

3. Tower material is steel--VSt-ZPs and 14G2. Guys are steel cable, 17.0-140-V-SS-N.

Steel

castings are St-~351, gr. II.

4, All structural members are galvanized and assembled with bolts.
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Notes:

1. The volume of long timber (11; 13 m and more) is calculated as the sum of the
volumes of the cuts indicated in this table. The long timber is divided into two
or three equal-length cuts.
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